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Af an exocting car owner you' undoubt- 
edly know that there is o graduol dele^ 
rioration in ipcirk pj|ig$ resulting in loss of 
power, speed, acceleration and economy 
OS mileage occumulateSt If you ore no 
longer satUfied with your car’s perform^ 
once and wont a smoother, more eco- 



r Choose the ^ 
Spark Plugs 

Champions 

k Use J 



nominal and more dependable engine, 
do as most automotive engineers recom- 
mend — install new Champions. You’ll be 
surprised at the new snap, the eoster 
starting, faster acceleration and, above 
all, the greater economy that only Cham- 



pions insure. That's why Champions ore 
chosen ond recommended by most auto- 
motive engineers and why practically 
every race throughout the world in the 
lost thirteen years was won by engines 
equipped with Champion Spark Plugs. 



fO RIO YOUR CAR or MOTOR 



BU GS'' 



INSTALL A SIT Of CHAMPTON PLtfGI 
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Mom used to tdl me 
to bring home some 60 -watt 
bulbs> Now she always says, 
"Be sure to get 6o-watt General 
Electric MAZDA lamps." She's 
wise now'! She has learned that 
good lamps like these STAY 
BRIGHTER LONGER and don't 
waste electricity. So now when 
1 go to the store for lamp bulbs, 
1 always look for the trade- 
mark on theend of each bulb. 



THEY STAY BRIGHTER 
LONGER 



/ 0 

vmA^ 



G^nenJ Eieciric OLAkes a 10 ceai Ltaipp 
loa^ It a die b«i Umpyou CAohuyatthc 

piiCA. 7^ IS* So lad 60-wa(t AixM. Each 
d^l 3 af^ lAjnp 11 mArkcd like thia . . [j 



GENERAL 




ELECTRIC 



MAZDA LAMPS 



WTicn ipHftiifl fo advertisers please tHfnlion Pflputar Mtfcft antes' 
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How I Tamed a Ferocious Pipe 



by LIONEL HUNTER 
Famous Rig Gams Trapper 



SialkinQ: Ihft 




Tome Qi a klrtenl bit«i 

since fed on Untan Leader 





You too, can be 
a Pipe -Tamer 

THIS EASY, INEXPENSIVE WAY! 

Now you can make a pet 
of your pipe^ once youVe 
taught it to eat out of a 
tin of Union Leader f That 
vicious biting of your 
tongue is only a sign that 
it"s hungry for the real 
fully-ripened Kentucky 
Burley that gives Union 
Leader such a blissful 
blend of rich flavor and 
cool smoothness. Even wild 
young pipes can be tamed 
with a ten-cent tin of this 
soothing tobacco, oged-in- 
%vood to banish bite! (Swell 
for rolling cigarettes, too!) 



CopTrigftt* t*M* by P. UtriDan] Cw.+ tne* 



tNION leader] 

THE GREAT AIUERICAIM SMOKE 
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Hitch Your Wagon to a Car 

'^HE canvas -topped prairie schoorier, first home on 
wheels, carried the pioneers acrosij the plains and 
helped push our frontiers westward to the Pacific. 
Today America is returning to the covered wagon era, 
and the modern rolling home again is extending our 
boundaries by releasing us from permanent abodes 
and giving travel a new value. Today's prairie 
schooner is a streamlined, luxury -crammed “cottage" 
on rubber-tired wheels and it is hitched to a 100- 
horsepower car instead of to a team of oxen. Thou- 
sands of families are living permanently or part time 
in trailers and trailer manufacturers are swamped 
with orders. Watch next month for the first of two 
trailer articles, illustrated with eight pages of Coloroto 
pictures. 



Next Month 

\ 7 iSUALIZE a flying boat 
^ weighing 1,500 tons with 200,- 
000 horsepower in its engines and 
accommodations for 500 passen- 
gers in its hull, It seems a Jules 
Verne dream but flying boat de- 
signers think you may be buying 
a one -day ride to Europe in such 
a giant within twenty years. Read 
“Future Titans of the Skies” next 
month. 

Training a T-Man 

P'VERYONE knows of the ex- 
ploits of the G-Men, but have 
you ever heard of the T-Men, the 
trigger squad of the Treasury De^ 
partment? There are more than 
5,0(X1 of these T-Men affiliated 
with the Secret Service, White 
H ouse police, Customs service, 
or employed as guards in other 
departments. A story next month 
tells of the rigorous training it 
takes to make a T-Mam 

Flying Caterpillars 

^HE Caterpillar Club is one of 
^ the most exclusive in the 
world, but no one seeks member- 
ship in it. To join it, you jump^ 
You leap from an airplane to save 
your life and trust your neck to a 
parachute. If you survive, you 
automatically become a Caterpil- 
lar* The Club has more than 8(10 
members and the leaps which 
landed them in it are woven into 
an absorbing adventure article in 
the December issue. 



Puhli!ihri1 TiiftnllilF hy POPULAR MKCnAMt’H CO.. 200 Oritur [a+HlTr-rl, CTiirapt. T'. P. A. Pintle -rr-ny In I'nilffl 2’r 
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The Sooner You Simoniz 
Your Car, the Better 



Np matter what car you have or buy, it 
should be Simomrod, A s ex peri ence proves^ 
Etin, weather and dirt qiiicldy dull the lustre 
— soon ruin the brush itseli* Simonii stops 
this destruction. The weather-prooi protec- 
tion which it givBs makes any bnish last 
longer. So, Simoniz your car now! I{ it's 
dull, iifst use Simoniz Kleener to quickly 
and easily restore sparkling beauty. Re- 
member, nothing is like Simoniz and 
Simoniz Kieeuer. Always insist on them! 

ftloioMis i/dUc 

SIMONIZ 



(Con tents — ^Co nt itiu ed ) 



AUTOMOTIVE 



Camp^rtment bus dftv^frb by twia motor! , , , > k 1 1, . I, fiST 
Car liffhtins system guard! aErainst road trouble. . .d €4 
Auto makera turn to ea*y control tSQS' 



Supcr-atcam in welded pipeo Uwd by auto maker* 
Flexible taUlight bracket tor trucks h 657 

Automatic windshield wajher .673 

No-rolUback brake for hUtO works automatically ^676 



Washable cottan cover for atecriiig wheel. . . . , i , . .fl7B 

Auto battery guareuteed for life of car Cao 

StreaniLinE auto in movie* offer* tip to industry ... 661 

Gear Ghifting eliminated in lAtest trausmisiioii S66 

Curved rear-view mirror on auto fender 667 

Vacuum-operated gear ihlft for autos .700 

Itacing car bas air intake like a g^un 703 

Two-faced plareproof rear view mirror .703 

Air from tire Jacks up car in ten aecoads 713 

Low wheel motorcvcle rocs twenty miles on a pLnt.72£ 



Foldins pne-wheel trailer has beds for four , ,726 

I Short-measure CO»t* AUtoittS milhon* i, *728 

Tips On bow ta get all the gaioJine you order. t *72S 

AVIATION 

Saby antel^es erosa country in flying hoKcar. , . . .63$ 
War plane flte* five mites a minute ,666 

*^Ftying flea'* in big wind tunnel Undergoes test. . . .672 
Oxygen mask protect* pilot In bigb-flying sbip-...73t 
Sbicldcd loop antennq. help* pilot keep on C0UrStt*p,73S 



CONSTRUCTION 

Ships witbout nOrtbales in air-conditioned world... 672 
.Window with oouble glass aids air canditloninf . . , .CSO 



Moisture elituinator stops chimney carrosion ,,,...710 
Gravel road* made dustless by adding onlt **.*..*720 



FARMS AND CARDENS 

Acetylene treatment speeds ripening af pineapple*, ,6S7 
Hydraulic auto Jack pulls up fence pasts .664 

Floral windmill made of 1 2,000 plants . * 704 

Windbreak of tree* saves farmbouso fuel ...*.*,.*704 
Mower cut* and clean* lawn like vacuum cleaner* . *706 
Iodized paper wrapper keep* fruit from decuy . * * * * 760 

HOUSEHOLD 



Garbage can bolder ,656 

Carpet sweeper with elbow handle .666 

Lighted *belf for bathroom or kitchen *6B4 



Six curtain* accommodated on pinless atreteber 6^4 

Lock in cork seal* bottle .700 

Gaa-vapor heating plant use* fuel efficiently ,.**..702 
Handy wrenches fer kitchen have rubber teeth. .*,,716 
Home knitter makes hard stitches easy 733 



MODELS 

Stamp colLectioD pasted on auto .6S& 

Model engine driven by remote control .6TB 

Sculpturing with Spouge* .666 

Famous trains in miniature run on model line **...721 



MOVIES AND PHOTOGRAPHY 

Photo enlarged by air bruab guided by scanne r , , . , ET B 
Speed camera stops flight of bumming birds. .... .660 
Television movie camera transmits Olympic pictures. 661 
Photo enlarger protects negative from light source. 696 
Photo enlarger with timing switch ■*.*.,*.,,*.* .700 
Camera on auto hood takes picture* of accident, ■ . *701 
Smasbup on race track caught by camera .710 

Synchrenixer fires battery of speed flash bulb* . .**711 
Mural photo* printed by spray gun and enlarger. .,713 

Adjustable film developing tank for amateurs 720 

Camera “sees'* lightning a* bolt tills monument. - .760 
Sound film trap* crimiiLaJs .730 



RADIO AND ELECTRICITY 

^'UmhreLla'^ loud- Speaker* free from echo * * .673 

*' Walking transmitter’* sends pngrant* o«e mile. **711 
Latest clock has a 'Voice*' to announce time ..... .710 
Midget radio for policeman is corried in packet ... .723 
Portable television transmitter ,..*.,. .*.■!**.* .72T 
Electric robot tellx time every three Seconds .**.* *736 

Four-tube transceiver for five meters * * *737 

SU*tube amplifier for theatrical sound effecti * * * * ,733 

(Conthiucd to page 6A| 
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STRAMGE BUT TRUf 



A0roMO6lL€S 
FR07C UP 
LAST WIMT6R 

f official SfATiSr^CS) 




WOUSAMOS OF TrtESE CARS FROZG UP AFTER THEIR OWMERS 
HAD PUT IN ALCOHOL ANTl-FReEZE. THIS W« POSSIBLE 

6ECAUSL ALCOHOL OR ANThFREECG 6ASEO OH ALCOHOL 
601 LEO rtWAV WHEN THE WEATHER TURNEO WARM 
6ETWeeN COLO SNAPS 



•me RE ARE 
APPROXIMATELY 

g0 BRAMOS 

OFANTl-FReEZe ON TAE 
MARKET WITH AN 
ALCOHOL 6ASE, 

BUT CALtEP 
SOMETHING ELSE/ 



EU^READV 
PRESTON E 

PUTIW VOUR CAR ONCE 

PROTECTS IT AGAINST 

BOTH FREEZE-OP ANO 
RUST 



ANti “FREEZES OF TH IS CLASS MUST 
6£ CHECKED FREQUENTLY FOR 
Boel-away* awp more AOPEO 
FROM TIME TO TlME^ TO AUOlD 
DANGER OF COSTLY f(?EEZ^-UP 



^ n - ^ Thousands, PiSAPPoiNTEO By other 

ANT^FftEtm eOoSfir EVE^LEADy PftESTONE AFTER JANUARV FIRST LAST 
SEASON -THEV WILL 5AV£ MONEV THIS SEASON &y By ^UEfEAD/ 
PRESTONE 06FORE COLO WEATHER COMES ANP SO WfLUYOV/ 

Tht uimfi are tire frat/e nurt 0/ i^atianaf Catbw Cfir, Inc. _J 



GUARANTEED - CONTAINS NO ALCOHOL- ONLY $2.70 A GALLON 
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NOW 



IN A NEW 12-OUNCE SIZE 
Tamper-Prool, Sealed Container 



ThiA nPir 12-^unce hIhg af genuine Tiriiircivnl F^Toll ti 
Kuilicient fnr 5-t|utirt, S’^nihirt rind rTnirknww. And it 

you li!«il A value; ait inifirov-od product ia hJEl iltl* 

proved cuntBiicicr lit&i ftiency. at tli« HicCvryT 

cun Im? poured uf CtPinjine Pyr^tif wbon ynu auk fur thia new ftijc. 

ImprtA'cd PyToll ii a uiatchletie prciNiuct^ It definitely eaves 
you iiiouey. Ita rtmulBr u(w pmCeRunrda nil frictloniied pnit* of 
your cur ofEaiiiflt cxccmivc ircur attd otLcr dunui^ce^ It iMvca 
cotiitnun ropaini. Il frcn b'^uy oltKlRn, Muntif UFid eartx»n^ 
Im proved Fyruil rivm your ear now power and 

The coupon heJnw' wiEI hrins you many eurpruunR and im- 
portant facte ahoui the muuoy yoa caa navft when you tua 
Improynd PynjLI regularly* 8i>ld thrcnjubcuit the civiJi*M world 
at aervicc ntatinue^ i^rctKcg and other dcalvm. Manufacturrd 
and Guaranteed by Pyrull Compazhy, \W V. Kidder^ Founder* 
6U Pyroil Bldg -4 LaCrgoae* Wia.* iL S, A- 

PVROIL HAS B£EN TESTED BY POPULAR NIE- 
CHANlCS AND IS USED BY POPULAR MECHANICS’ 
PRESSES AND EQUIPMENT. 



DIfiTRIBUTORSi NEW PVHOIL PRE- 
MIUM PLAN NOW IN EFFECT OtWES 
NATIONALLY ADVERTISED MER- 
CHANDISE OF HIGH VALUE-ABSOLUTE- 
LY FREE. CHECK COUPON FOR FULL 
DETAILS, AND FACTS OF BUSINESS 
OPPORTUNITY^ 




G«fiiiln* Pyrnll 
b*»n ihlx 
tura an tvary ean 



PVRDIL COMPANY. 

5U PvroJI Bldg., 
tnOravH, W|i., %* A. 

!□ riuM Msil Frm Liuiiarlmat tMt* nn I'yri.l'lL'a tnnney urLDa 
foaliim. 

□ f'lrue «Di| idataLli *laf Nqw Prnmtum l°ilU 1 AEUi BufeLbcHit DpiKif-r 
Lunily fw me. 

Nemci . 

AlldnM 

CUy m . ,C<yUi)tF 

r . , , , , , . ^ . , , , . 



PVROIl 

LUeftI CATION PPOCESS 
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How Can I- a Business Man— 
Really Leam Low at Home? 




Y ou arc not alone m asking that. 

Practically' every man has seen 
where knowing law would have 
helped his success. The strurture of 
business is held together by legal 
relations — ^and the man who knows 
law has A distinct advantage — for 
himself and his hrm. 

Again j countless occasions arise 
Outside of the office— leases^ mfiuf' 
ance, inheritance questions^ domes^ 
tic affairs, taxes and trust agree- 
menta are but a few— on each of 
which you may lose unless you know 
something of hw, 

Againj, legal training gives you 
what the business world prizes highly 
and rewards liberally— a keen, ana* 
lytical mind, the ability to judge 
shrewdly and to act with surety. 
But whether you want law for per- 
sonal and business values, or intend 
to prepare for a bar examination, 
the Game problem confronts you. 
If o wean you acq ui r e tha t kno wled ge f 
You can^t go back to school or 
spend years in a law office. But 
there 19 one road open to you — 
komesludy — a road that someof the 
greatest leaders have traveled — 
men like Lincoln, Grant, Disraeli, 
John Marshall, Coolidgc — who 
mastered this important subject In 
hours that otlierwiae would have 
been w’asLcd. 

It €an be done, of course— thou- 
sands have done it — yet what you 
want to know is — tan yott reason- 
ably hope to do it? Will n hold your 
inlercstpOr will you fijid It drudgery? 
And — most important of alt — will 
you really benefit by it? 

You arc quite wise in asking these 
questions— in holding your decision 
until they arc answered. 

And these paragraphs arc written 
to help answer your questions eo far 
as LaSalle law training is concerned. 
Let's get right down to facts. 



&O1OQO OtheiB 
Hove Proved It for You 

FiVir.- LaSalle has been successfully 
training men and women in law for 
twenty-five years- — more than 
80,000 individuals. Some of these 
are now successful lawyers and 
judges — othera are owners of busi- 
ness, presidenta and general man- 
agers, department managers, etc. 
Their names and addresses are 
readily available for your direct in- 
vest iga lion. 

Second: Out of this experience in 
training £0 many, LaSalle naturally 
has perfected the material and 
methods of teaching Jaw by home 
study. No matter what your situ- 
ation, your handicap, your educa- 
tion, your needs and desires, etc. — 
wip have already trained some man 
in similar circumstances, 

A MobI Bemorkable 
Law LibrtnY 

Third: Since text bookj arc oF suett im- 
rioncE ia any study of law, the LaSalle 
w Library wti-s propped by moie than 
twenty law prt>reaaorfl^l«jdini[ teoclipra 
in our RTcalcat resadent law bcLooIs — and 
ihjte lawyfM, Five of these profeasors— * 
indudina the editor-in-diicf — have bwn 
dcanN of thdr pchodls. One of the edl^ 
lors IS now mesidfnt of □ areat state 
tinlvendty. Also, the writers of 

the specif Inures are two LT. 5. Senators, 
a iormcr U. & aUoTney-Kcncnil, nod a 
Supreme Court JuaUce of tlie Stale of 
!hicw York. 

More, these men — in preparinE this 
Library’— kept in mind always LhaL It 
wbb to be Used For home ntudy. TEaey 
knew it was for men like you — busy men 
who would «Ludy il at night, on Lrain§t. 
\xi spare momema in offers or Btnnrs — 
men who tnuot find it clear ond ensaitttiE, 
yet complete oad rcUahlc. So they wrote 

dLrccLlyp Eimply, laLcje3tiii£ly. 

Problem Melhod Infer eating 
cmd Practical 

FooriA? This training Is iirvjonoWy ap- 
plied to ym| under lawyer-EoflirucLurs, 
mcnibora of the bur who five futl time, 



These inen check your work, Autile you, 
and inninici you at every step according 
la your individual needs. You study 
under a definite, eleor-eut plan involving 
continual use of the Problem Mel hod- 
Thus you Icam by actually handling 
legal problems, annlyxEng cniKS, and mak- 
iag legal dccEsions — not by merely 
inemoriEjQg rules^ 

Fifth: In certniri permitted states, each. 
yeoTi LaSallc-trainccl men pas-t the bar 
examination, with honor. And if you are 
inlciested Jn Law for your businEss ouc- 
cess — as most of our mem bets Ort — we 
would tike you to read a booklet called 
^'Evidence," In it hundreds of business 
men and lawyers tell you exactly what 
this irainios hos meant to them in more 
money and advance meat. There is no 
charge for this book. It is yours simply 
for the naking. Juet lUl Out and mail the 
coupon below. 

We Have Answered Your 
Quesliona— 

Now Answer Ours 

You have ouf answere to your questinna 
Now, let ua aslc you a qA^ation — the real 
queHLiou — about the sixe of your om- 
bl^on, and the quality of your detcr^ 
minatinn , 

For kgoJ Lrulning, with all Ke fanoina- 
lion and values, is no magic wand for Uic 
lary or the leaKul or the quiller — it 
ortemaueccescihiy to the ai-rrt adult who 
has. Lhe courage to face the facts and Uie 
will to carrj' on, Ho other should con- 
sider Iliw Lroining — or even write ua for 
further Enfomiallon. 

But if ynu AHE that man, let us assure 
you that whatever your cfrcuin stances, 
your handicaps — wc will successfully 
Uacli you Law at home, and help, in 
I every passible way, to turn your study 
into higher pay and udvancemirut. 

This may be the opnorlunlty you have 
been wnitlnE for, Fitf out and mail the 
[coupon today— for the InformaUon that 
can open up to you the success of which 
yotl have dreamed, 

N^o cdsL or obll action to your lequesL 
So why not? — NQW, 






Tboiin bookfl 

FREE- 
obIc lor iho 




LaSalle ExTENsroNf UrfivEUBiTV 

Dept,iiM-Ut, Chicago 

Kindly send me fm coj^ies of your two booklets, 
'Taw Training for Leadership” and "Evidence” to* 
pether with full information about your Law Traimng 
for bu«ines3 men — without obligation to me. 



Nani£. — 

Presttxi Position 



Addre. 



iS 



LaSalle Extension University 



When teritinff to odvertiBera ptcaac men f (011. FapuJar JTecliau'fctf 
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Where the Canaries 



Sing B 



ass 



—and we manicure ournaiU in cigar cutters 



By “Bugs” Baer 

Famous Author and Humorist 



Like Frank Buck» Grantland Graham Mc- 

Name* and manj' other famous, men, “Bugs” Baer 
agrees that the Gillette Blade is the flneat that 
aeience can produce* If you have strayed nway 
from Gillette Blades, may we suggest that you 
now buy a package, and get ready for a new thrill 
In shaWngl You will he surprised how easily and 
quickly it whlska off stubborn bristles without 
pull or irritation* Buy a package today. Slip one In- 
to your iTLzor tomorrow morning and sec for your- 
self why TTLlUians of men will use no other blade* 



Wffh fhejv rmpdrttiaf focfi befbra you, urJiy fat aayana 
deprive you of ihovingp comfart by you a iub* 

Wffuf*/ Atk for Gd/aflw and be nira fa gef ih^nu 

GILLETTE SAFETY ^AIQR CO*. >OSTOW^ MASS, 



AN UXGRATEFGL child Is sharper than a ser- 
■fA panf^s tooth. But it is dull comi^ared w'itb a 
Gillette Blade, which is so keen that a lightning 
bug Couldn’t hnd Its edge even If he had. two tails, 
I am Mai^r of Rufftown, which is bo tough the 
canary birds sing bass and we manicure our nails 
In cigar cutters* Nobody In our town ever shaved 
until the Gillette Blade was invented, but now vfd 
all shave twice a dayK Including the children Aunt 
Ellla and the iron deer on the front lawn. 

We all want nice, smooth, cnjoi^ahle shaves and 
w'c’vo all gut a right to them. The Conatitutian of 
the LTnited States guarantees that in the pam- 
graph about the pursuit oC happiness. 

To get the lowdown on this shaving thing, I 
took a cruise through the Gillette factory In Bos'* 
ton recently and watched a. blade go through 248 
minor operations so that a fihnve w'ould not be a 
major operation. I discovered there isn't any 
mlcreecDpe powerful enough to see the shaving 
edges of a Gilletto Blade, 

I have been using Gillette Blades for twenty- 
flve years, man and boy, ao I ought to know what 
rm talking about wdien I say that the GlUette 
Blade gives the world's cleanest, smooth egt shaves* 
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Air-propelled railplane *743 
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A KAN cannot conceal ability- And the 
man who is determined to go some place 
and is doing something about it cannot 
conceal that either- His associates feel it 
and his superiors recognise it. The man 



who looks ahead knows the importance 
of training^ and other men who have 
looked ahead and gone some place know 
that 1- C- S- offers the right kind of train- 
ing. Look ahead — mail this couponl 
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Thi* inan job in 
Wlilltcd lUulV pB^F and htllelP^^ 
job. t^eamed Pntrtica] Draft- ■ 
Inif at liunie from Enifinwr 
Aiivani!^! pteadilVt im' repjipd hia 
carnijiiTB ccnaidcmblyH' 
f lilt-time draftaman. 



Tbw man baa routine jnb in 

ahnp. Would like to cam itiyre 
monify, ailvancfl to better jnb, 
but notHinB about it, W'ill 

bo duinB autne ^Turk ^0 ^'eam 
from now< 



Better JOBS Now 



As industry revives, who is always 
needed first of all? The DRAFTS 
MAN whodraws the plans. AFTER 
that the steel mills, lumber mills, 
brickyards and others start get- 
ting busy, Reeov^ in business 
and most Industries now seems 
well on the way. 

ENGiyEEH DOBB Government efforts to help are 
"’aking things hum. In some 
■«««««/« I wiwdents. factoty towns a shortage of drafts- 
4v«ij0fnjf ii»pa.(co, men appears at times. Many 
trained draftsmen will be needed 
on better job® — at better pay and shorter hours. 
Who’ll get those good job^ Of course;, the men 
■who have prepared— so, prepare now! 

L^eads 3fo9i JfndustriM 

Ahead of most any other work is Drafting aiid 
Planning for mechanics, builders and factory tO 
produce. It leads them ^1 

Here Is Your Opportunity! 

Yes, here is an opportunity that's open to those who 
know how to grasp it — At a few dollars a month, 
students get complete training in drafting by mail 
in surprisingly few months— Engineer ^Dobe teaches 
his students until thoroughly train^ and until 
holding a good paying job. Trained Draftsmen enjoy 
gQOd salaries. Unless you get a satisfactory job: — all 
your money back. ThaVa Engineer Dobe's guarantee. 

No Experience Required 

With En^necf Dobe'a itiethud no pTWKJvia eiperience is nec- 
essary, High School education not needed. Everything made 
plain. Practical work from the aiart until yoq*re ia poaitkin. 

Time ia money, Leam drafting in your spare time. It'^shigti 
time now to nrepare. Don't wait aaottier day. Sand coupon 
for Dobe^B free book. 

ENGINEER DOBE Utartr^U. 




Start NOW 

Win PROMOTtON-DRAFTING 

U you're a mechanic, a know led^e of draftsmanship may 
make you a foremart vt 6uiwrint*ndeot in short order. 
Get out of overalls sad draw the pRy of a boae. If you 
ore a bo^ leant draftsmanship, a lotmdadoD stone of 
many a line of business. 

Id every walk of life, practical trainipR in draftsmam 
ship will prove valuable. Even if you never accept a job 
as a draftsman, will you not be money ajheod' by taking 
Edfiineer Dobo'a cour^ 

YbuH bo amared at the speed with whkh wm can 
learn in 3rTour spare time by EngitJcer Dobe's Practical 
Method. Send coupon TODAY for free book tiUttlod 
"Success in Drailsmanship'', 

All Working Tools Furnished 



Were'# fl valuab!^ «et 
of foott — a«flt at once 
( oteo a dmiolnff table} 
— oyf HTift/joirr ertm. 
chfu^ie iJtt ttaff 
IF CHI vornU, 



Complete Outfit t 

furnished 
to you. 



ENGINEER DGBE» tK«L337B, UbertyvfBe, BL 

Send me your free book *^uOcessfnl Draftsmanshiu''. 
please explain how you assist your graduates to good 
positions as draftsmen. 

JVffJwe,. 

Addreff. ..... 

Tevn 

State, Age 
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EASIER WAY 
TO SUCCESS 

ElECTRICITy 



LEARN THE GREATEST INDUSTRY OF THE AGE — TR AIN NOW FOR A REAL FUTURE 

Finance Your Training^/ 

Are you dissatisfied your job? Are you out of a job because you lack specialized 

training for a live industry? Is your future uncertain? Then let me show you an amaz- 
iner, easy way to get your stirt in Electricity, where thousands of TRAINED MEN 
earn goM pay» AVhere hund^s of C^yne Graduates are dm^ving Good Pay every 
week. Coyne has been training ambitious fellows for the Electrical Industry since 
1B99. Whetlrer you are 16 or 40 years old, Electricity tlrru Coyne training ofTers you 
your start for a real future — and you can start training any time. 

Opportuiiities for a good |obf or a business of your owtt 

Here ia YOUR upiurtunity. Every dny brings nnw devclupinnits in this ffi^liuiLinjj^ big-pay 

fidd, with new jooa and a greater Tuturc for the trained man than ever befcre. If you are ambiLiDus 
to Rct I Want to help yaa. IVIAIL THE COUFXJN UELOW EUid I'JL (ell jou ntMtiil my liiiancc 

plmnp which hiiB cUDbled IhuutuhiLH Id^ net Guy nr TralninB with very HUIo irinneyi Get iTaiiuiig flrBlp 
then tiikc tS manlliB to comptcie niijnthly tuition paytriciits star tiiog FIVE ^ r >9 /0^ 

MONTilS aftttr you begin your training. NOT a Udihc etady couraa. f 

leam By Doin^ In 90 Days 



-•Hi 







The great Co™e Shops art famaus the world over for their uau<iuM LG 4 nin.hy> 
Oaing tocthod of prajclicaU individual inKtructiiin, There is no book study^ no 
reciting — you lenm quickly and thoroughly by doin^ acluni juba undtir the 
pcrsuniil guiduncc of trained instructor?, on a RT.'al outlay of miichinery and 
equipment asscmbli:Kl atrictly for training purpot^ee- That n why, in 12 short 
wc are abla tn tnike fellows wUhuut prevluua expcrlenec or a lot of book 
Icarnins, and train them (or their start to a real luturc. 

MANY EARN 
WHUE LEARNING 

If you Jit.Ejd purt'tlme w^^rk to 



PROOF 



help pay living eKtunjuTJi wliLllc at 
Khaal. tell ua yimr pradlccns and 
wc may Ik aljle to ti^Lp you oa wc 
have hundh'd» lYf ether studi^tB. 
Tlltni, ni It^r y s mrJ uatc^ all r 1' m 
Emplaymcnt Di> portment will Rive 
you ILte^tlmc L'mitlovnicnt iHtr^'icc. 
Every Covni! {Eradualc evIm rc- 
CciV'ca a Lhc ScliulntiildLir wllh 
five irrhnical nml bitHllieii rtttvicr 
Ctfid privilcRC rf review fit any time 
without addiEional tuEtluu dtorgc. 




DIESEL operator 
ARMATURE WINDER 
AVtD TESTER 
SUBSTATION OPERATOR 
auto ELECTRIOAIf 
INVENTOR 

MAIMTEHANCE ELBCTIUCIAN 
SERVICE STATION OWNER 

and many dITilT maiuT''V^!dd nc oppartuD-’ 
ilicfl In the Elevlrlral Li-arn by aetuaj 

work UP real dynanif]!i, epHinL^t. power 
machinery h auttw, switchboarda — egnip- 



rpripas from dtH?r bell# to 

ffi wv^ mif^TorB. coniml* and scDerator». in 
1 opcratkin. «vety day, 

DIESEL ENGINES 
RErRICERATiaN 
AIR CONDITIONING 

Ttu^jte tMhg fiJit srnwlnfl iniluiiLriflt elT« 
DpportunJtifS lo the trolm-'d mnn. Right 
□iCiw ['ui iiiL-lLLii'Ing Inyrructlan in Diwel 
Enflinei, Eti‘i:tric RL'friaeratiaa and ^\ir 
Condlriuninj; ut no extra co 4 t. 



Tbst Coytue AvIbIhe 
Gets OUIGK result! 

*'T DWe my electrical vucccoa to VMir ll-'^'cck abail 
CnjUrwe,” Bays R, B. U mbiir^er ui TeimifanH.fts "Two 
vA,-cka niter IcnvInR scbou-l 1 tiMik o wirinjc job^" 
fVMrtB Er/>. Ilcmiltof Itbaali, "and tliv pruhis from 
(hid on< job dIdPc murv tttan paid for ttie enliic 
GDUTBe." A. C. liuulinfe □! Olwnnyx "Received aeveroi 
iTiiflCH in i^ny. due tu tin? irpiininH I recclvi:4 nt 
Coyne.' And I could quote rriim liundn>dR. of aitnilar 
Ictti'ni Irum siicm»9rui CfiynL-irsam-d tnen. What 
th^y Itufd dPDC, abauld bp Able to do| 

CET THE FACTS... NOW 



Coyne Im ypur preal ehanrt to ^ct irtlo dda bin- 
pay held. Tills uehool £h J-7 yooxit old * . . Coyne 
training ix te?Led. j\nd Lt coau yen mithiag to nnd 



COYNE 



HOME OF GOTNE SHOPS 

This Is out Ereproof Modem hoMc whendo 
la iuBtullcil thuEfBanda of dollora wnrtli of 
Elcctrkzai equipment. Every eotnfort nnd 
Ctmvetiictioc hoi bera aimni^ to make you 
happy and cemt^rttiicl duit^ yout trAlAittij. 
H.C. LfWtS.PHfSIPCtO' POUNDED I HUa 

ELECTRICAL SCHOOL 

SOOS.Paulliii* St., OApt, t!i6-72. Chl«CBt,[ll. 



uut this nTna2lnij.Ly cnay, praeiiLol way to leam 

Rlectririty. dimply mall the cuuptm lAdorV and 
I'll *cnd VoU the hta, free Cnyiie 
book, with p Kotrrg niulia . . . ftictu 
. ..oppoi-Luiil Llv(f , Thcre'a no J J* AQnr ^ 
nblixaiion ^ ^ . so pet at ortcc. I ■f’ 



Send Today for 
this FREE Book* 



^ B* & LEWIS, Pnildent 
! CeYnc SlsctrlcRlSGli'aol 
^ f DO S. PaHllBO St., tti*L I4-T2. GhleHEOi III* 

_ Wltlkout nblifatEns me send full detnila of yuup 
S * 'Pay 'Tuition -Aftcr-OruduaiidA^^ E*lannnd BIs 
iFire liluatratvd ChUUu^. 




I 

R N Lfmr X , 

R 



I A ddre.fs . 



I 



City , ... P h .... 4 .. r ...... . . . . . 

^ Mad in envelope or poaLe on a 



ir^cu fo adi-rrttsrrs plvtisc ttrenffDn I’oiiMrnr .If ante’s 
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DknglBet, OltlA. 
K»rltDn, Pl 



Uti n/tctnti, !»*• 

SI mix Ci tx, Idwm 



Look 



Men! 

a Partial List 
StateSf Cities and 
Institutions In which 
HADUATES of 
A. 3* were placed In 
positions as Finger 
Print Experts! 



B* A 



fitifi Nf w«ih. 

Stat* 9t MlthlBui 
Btala oil U^iih 
&t«l« «r D li it 
Duluth, Minn, 
Datrell. Mich. 
PBcklc. Calc. 

IdahB Flllfi. tdlho 
Ofd'in, UlM 
Uralfl C«h. 0^F» 
SL Pmil, MFnn. 
Pltbbiriti, Pa. 
Lfffcpln. H«br. 
Slrnlii|h*iii. Ala, 
CalumbiH, ObFi 
Hawia, Cuba 
Nn C^inn. 

€r«t1 Palli. M«n(. 
Qilvuttn, TaXti 
P«nMC»||, Fla. 

B1illw«Tcr» Dhla, 



Calaary, Alfa... Cun. 
Hatittan, Tuat 
V^atM-lcf, lavi 
V^tlsria. e. C. 
Btfat Bailie. Li. 
Atlaiiri city, N« jL 
E. Laitvlni, HIch, 
GIoIM, AriDwia 
Landtn, Dat, 
MHiryeTla. Ohla. 
W»h. 

Firiulall, HIcb. 
McAtavtar, fHIm. 
Neiauncp. Mlcii. 
liwtan. DhEi, 

Crffwo PilnL Ind. 
Bay Citv. Mich. 
HquboIii, Va. 
Gicbdale. CiJiL 
Hawallin lifindi 
Drumrlght. DhU. 



HFiniL Flcrtili 
OrPindfl, Fieri da 
>9rlu Pl. 

El PaiD, Texai 
EHcrett. WaMi. 
EcJlcnwIady. M. Y, 
Alhinlira, CiUf. 
LivJniBlen. MqnL 
fiiViniiM^ Mich. 
Fort CiltJni. Call, 
DcitfoTEi, Dhla 
HirntJnilcn, W, Va. 
Bah Lalif CltiTf U. 
tafl. CalHimla 
Janrrlavn. N. Y« 
Phoenlxtlllt, Pa. 
Raaheitor, H. Y. 
NwHIh Pi. 

Daytirn, Ohla 
EMt Chleaic, lid« 
Gr*«4l B«, Wli, 
NaiMa, TflUi 
Hwiab. Wli, 
ALnnhihir. Ohia, 
Cootmlii. WBih. 
Blinuch, N, D. 
BIcBifllngtoii, lid. 
CUyihiia Filli, (L 
fleck liland, IIL 
Philadelphli, Pi, 
Alter] Hi Breioil 
Pendtetan, li^ 
it. Ha. 

Btmii er hllnilt 
fllale ef IdWI 
Stite If IdihD 
Blati if Gclvado 
Lima, Ohio 
Sfllmi. M, C, 



Want a Regular 
Monthly Salary? 

Iwwtigflte this opportitiiity to earn a regular montlily salary 
and share in Rewrarda- — the satM opportuntiy whi^ Appealed 
to those hundreds of Institute of Applied Science Graduates 
Hou; holdinir positions in the partial list of States, Cities arid 
Institutions shown here. And oneto fifteen I, A. S. Graduates 
employed on. regular monthly salaries by each bureau 
Be a Finger f¥int and Secret Service Operatoil Write 
for Free details ho«r ytm can train at home in spare tiinff to 
enter this youngt swiftly-growing professiim. 



1P1K1P1P Tfw CoitfldMittfal llc]Nnrt« Opwr- 
Mr nM^MU Otar No, 39 Mute fa Mb Clilef f 

Wfita or Hxuj «04pOn for Ftm R«pcirt9 Snl lUultntod Plnser PHnl 
Moo* . . tho lutic inf cHiDNtttin r«au«ct«d hr A«nd™<* of L A. B. 

RtVttKM DOIT OOfflloV ■- mODthJy BUAFyJ 



■ lutlrat* Appfl*^ ■otaBMt Owt* ASM 

■ ifM ■uujsld* A.y«., Ckleaga, uL 

G«ntlamrti+ — Witboot uLf oHfs^tloti Kny p*jt whMlBwr, 1*13(1 

■ mo CtpmtHr No 5S, oltoyoar irJiHtrmt*di Fro* Boq* 

■ m Fingir Print* jihd yoor low prlam *ih 1 £uir Tonni OJTer. 
I Lhorotwro will NOT bo aobt to |»r> under 17 yarn of me*. 



Afanu.1-., 

Addin**., 






Wiii^iL Jjfcdite mention ropufar jVecAanIcs 





EMGIMEER.IMG 



DON*T BUY 

Ruitara^ mflndolinp, 
bioijosT druniB, or Elcc* 
trie Hawaiian ffuitars 
uutil you have 
tried the 
Slin gorlaiid 
M a y - B e I 1 
VioJin Craft, 

G uar aiitueil 
more for your 
money. A 
VF o ml e r f 11 1 

^^PPyt ptiwerfuJ, nnfl ploiip^tini^ tone. 
Over IQO sty J eg at JiurpriKinj^ly Iqw' prices 
iind pold on ensy pay* 
menta by aJl leading 
mufiiG dealers. 
Send for Free 

Catalogr Mencion ic- 
, BtnjinnlitwAittHlaiid 

nearest muEie dealer. 



.• Lrg. 



Cul Hi IE Adv. 
Out — Good 
for Sf.OO 
Credit 



Write today: 



Slin 9 «flart<J Muficof fnstrtim«nt Mfg, Co,^ 

1 325 BcMen Ave.^ CKicego^ lllinoit 




llrcnwrcAL *?fp applied contsw 

«mkll«L AMD UDH'Er SaVUD. In 1 irn-H 

d&pk>iciA Id I Sroiririil. UHlnnkrid, A^lili*rEinvl, pinirEtimJ, 
Ctr^ insl^«i.i^ SIeH-i in-c^BPlTf ««nni In DirjMt, 
TV"^l-i™. Alt Indian 

AefrlfWiba. Dkal, uj Ab-4ll<n]dhli<ai^. Lnn tuklna 
"*a*rn BoiiipiTii*i|.E . wmk hir hmiu U)4 ITili 

7*^, Thiiyuiiiilii ir| ■iwnwi'iii mrivahn io |T. B. u* fiinini 

Ifcnrt', A|]|]r?imL Jndunlrr, endoEwl I'V I.M 

uiimnl. Dm an4 l-rn-mu uiHinat b*«lii Un SUiin «vm 

iipwii I Iw ytMt |n.ir)4 f>Ciliwi«< tm. 

*iHLnir B^siHcnina coumbe 

MW» Inllmn Kn**** CHj, Hn. 




Make this your 
llfe-limc career 

WDuderfu]. iiifin^y.iTiHklnc DpportunlUcji, 
Mun, vi'omen. {JrDwlrtt' field. Ltceome a 
CDiuiiiereiil rhotogriiphei' j a Newfl. Ad- 
Tertlslng, Port rail or Motion I'lciure Pile- 
Licrapber, Perisutial Attendance or nsmtu 
Study trilulDg, asth year, free Booklet. 

NEW TORK INSTITUTE OF FHOTOGRAPHT 

10 Wnnt J3 Strut CDwpt. 19) Nnw Yorb 



CARTOONING 



PAYS 

WELL 



DflVflop jivisr abflllr with pKnonnl lulnimhMi tnini in 
Ibtatnn Lttiikl tl^'koiaini uariEHinEiit. Ui| dMluelv* , •UE'nn. 
tiJ E^(liia|: nt nnd rmaEbi* Mpu bipJem k *uv Liin^n 

Hl uu ml- Wrl|* l«f at lhJ4 BfanicTtluiul Sihiu4Iu4t omiem. 



National Schciol of Canoonliti. 4ir Pnttm Building. CEnelaiKj, Ohkt 




VOICE 



100% ImprovemAiit Gaarantned 

We buitd, atronathen Lbe voeBJonranB — nof ir^ 
AlaiTlini? Jrfttinl — but by fUmJamrntiil]^ iKiund ADil 
KiDU[lllcidly«uimct rf/j;nJ; rxereiart , ^ . and abmilqte- 
I? fMnnTBfer lo lnUHT>Vaabr ringimrEirBpoikliiiiirvDlre 

jOI 7S .. . TH’Hin fuf wandelful «;«e ttait Tm. t*vfi] 
WITV rilU p".!! BESW Jv*.W Llip TpJc* JEDU niflL Nq LtEUlilfB 
kj *nrutifl umlfT If tahJcMi plpdi.J ]i|r xa.|-,nL 

PERFECT VOICE IWSTmiTZ* Studlu 1358 

«4 E. Ldh* Sa. Chi&aKO 
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ITS MtSStNG SCHOOL 
THAT K££PS YOU FROM. 
GETnUC AttEAXi, JiKt/j 






**i was aiways A«l4f back bccatiSB / go thraugh 

High School m Bvt itow this amazing iteWr easy book 
has holpofl me make up for UPRIGHT AT 



I S YOm ndvanrcmiMit 

luDdercd liy lai'k of more 
suL-hoolitiR? Do “eireimi^taricGe’' 
.seem to keep you in a rut — side- 
tracked from jobs and opportimi- 
ties you know you nave the 
bruina and ability to ImndleT 
If YOU have handicapped 
becaufle you missed 
Iliph School — or had 
to quit before gmduat^ 
iiig— thin fjwtrLnalmK new 
book will hell) you mnki* 
up — in juftt a miuutw a 

cliiy of [pIcEuunt red.djnKl In 
& very short t.lm* you cnti 
hnve a RurprismA cominn.no 
of Endiiitn ^InthcniaUcRN 
PBycholofO'i Hiflioryr 
nture. nnJ ottier imp^rtaat 
«ubjeflR every «ucc«s(ul 
person u> able to dtspuss^ 



been eliTninnlecl. Ever^'thinir is in simple * 
everyiiuy Luigunioe. 

Only thici run nil ihctec twenty subjects 
be inc1ud(Kl in one a maxing volume — a 
iHKJk that is flci Hilly fun. to reudT Not 
like ynur pswil iJefiJi of a ‘'sdioolbook"! 
A] ore likee n viao^ helpful friend telljns you 
lucta you «iint and ncedl 

Yet this bcKik, "Hi^h School Self- 
Tnusht," 1 h specially ekrran 5 f>d no you do 
not iin veto [ub for hdp'frani 
nnyotiDelJW. Anrtfnw'inatinA 
Splf-Te#ts fnllnwina cn'C'h 
Mviiori UpIji you check your 
oewly'AnLDed knowledse. 



Tahes Up TWENTY DIffarent 
Hlih School Subjects 

Up to o&vr, no eingle vnlumt hna ever 
put the very backbone of n Hiith Siehool 
education into aucb brief yot 
effective fomii. All uu- 
neceOHitry words ore cut- jT" 

You read quickly, tinsily— { WHATFi/WHE WWLD / MA^ 
you fctnember what you 



The Bi£ Question 
Today 

It is more vital NOW 
than ever tu Juivc the 
tiBseutials of a Uiffh 
fjchool troininKr The 

first queiition today is, 
"Have ycu a Hijth 
School EdiiCfltlan?" Without It, yon are 
rcKurdcd ns TKWrly equippctl for pKMitioilA 
that oiler rsul oaLarieH and futures. 

And everyoiie can letl by tlic way you 
talk — ami from the subjerts that puxxlo 
yiou“-whethflr yCsu hav? a htith flchnol 
baekifiround. They you accord- 

ingly, Tlrey may be ^rry you missed 
thin nrhooiiTie. ftiit you 
rjll 
tHiunl 

MARRtim A FEUXyW WHO MEVEK \ f-nU ma : IMlmire.1 un iH 



tJ«.k.r.p.tLtlc>.lT.». I SCHOOL? 



rhuto 10 High 
Schttdl Stibjtcii 
Now Mud* Emsy 

Ce«tf fariuA 
Cioirw «nd Cd'CRTS.* 
otsot 

Hfct*rr af 
Enfiich Liformiutt 

Bi^agr 

Gmograpit f 

y 

CtaMtic* b/ WttriJ 
LitocBtaro 
Chom^Mirt 
Jlnrtont Himiarr 
AtOiiioomi ffiifory 
MoJwrn MTilBrr 
£tmmrntmry Aigthra 

F**ncS 

Actrortpwnjr 

PJiycirc 

Plmnm Gmownwlry 
y#wn ri A 
Fhygi^ttgy 
The Acfm 

J # Fh it F# r*» 0 / 

Moilcrn. Map^i lif 
Catar 



as 

ITl- 

lens asnut'iaie. 



And now you can bet Tn raCt^yoUT 
new hiKh sitiooE troliiir^ie oill nctually 
be frcsfier in your mind than it is today 
for many who yrmltuitcd years ni;a! 

SEND NO MONEY 

Tltis remarkable volump will be scut 
witli a minrnntcK of eoLuplcte satisfar- 
tioii. iroleoft ie provw it will jgivc you 
the traininjc u'c proniise, we clo not went 
you to spend uUc dOUt for it. 

Send no moacy anth the 5-DAY EX- 
A M 1 NAT tON CO U 1H5N below. When 
puptniiLU dcLivtn book to you, deponit 
with him only IlSiS, plus fnw cents 
poeta^- Then read it- Sec eitaclly 
what it can do for you- liow much It vrill 
help ^-dU. [f hot cunvinrcfl that here, at 
lost, IS the help you need to ahead^ 
oiniply' return book in us within 5 days, 
and its cost will be refundcil Lmtuodi- 
atcly. Mail coupor NOW to: HOME- 
flDl'C-ATlON HUriEAU, Dept 21 1, 
3Sfi Fourtli Ave., Neiv York, N» Y. 

pBgp*«H«««a«l*,litia 0 BflaBBHBBB-|IBVBB*BRaHtRR 0 RI' 

KOM E-EDUCATION BUREAU, 

Oept. 211, 3M 4th Av0., New York, N, V. ' 
PlfiRH Sind "Tlich liciuHit ScIP-Tanabc.''' 
ppil-nMin dBlivm It, Ui plnui ittr.pp<^i', I 

will il4>pnHit with him t'laly tl.lJS rlUR E"w rrntii 
poiipm. 1 w^ll Duuniu,* It fer five days- 1 1 I mn 
i>nt r^mpliitnlj BiitLiflcHil, I will mlurit it Sod V-aii 
will rri«n4 nijr H.aS. 



Nune. 



AjJJrsBR 



City .T..+ fcTT+++,.*p"*"»""«.">. ItiaOi ■■ I a. 

□ Chnik hcire II WITH ttk 

cnuimii.. In irlii<h will PWSf Hn' 

Urti uve. itenin return and rflfiiad pHYilei* 
*[ipllM, of COUTH, 



irhfti ujrlfinfl to advirrHsera pieaae »lc]lf^o« PojmJnr 
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Lqui uvr Lunn 
Bflu ia. 4»itpvTicik 



J*/AA/y MAKE 
ilO$SO$JSA WEEK 

I Will Train You at Home- 
mail coupon for FREE Book 



i. V. «MrTH 

Til* vlio 

hM dlFmil4-d IL* 
eiu 1 1 lid j 
l|a(e>ju i>tf un 
tnpn 1 31 l|tt 
IImUv liuliui 
lilKQ HUT uJhrt 



HERE'S PROOF 

THAT MV TRAINING PAYS 



SID 



Wi^ek in 5 p 4 r« TTmo 

^My work Um «jIihIt[«j nr Rodin Mft 

Wdirfc — *JI JU my ffrirtri 
*“rnln»Rjti FLnHlln ojniitiiit T^Abnut 
ft Wf*di."^VVIU4AM Vt lcvrn® 
70S niMf; Etosa Hiibjm: [nj. 



Own eusi„M, Pa,« M 

“ I nnir hKVn wnv 

Wtllrfl HhoWM Thrnn ViV bTftJniNKi 

IJnij^ ti> S'n! 



Do you want to make more money? l^dlo offcra you 
many opportunitjea for well-paying spare tune and 
full time joha. And you don't have to give up your 
present job or leave home and spend a lot of money to 
become a Radio Expert. 

Mltfiiy f{a4li«i Experts Make 
$3D, m, Sis a Week 

AaJ£o broftdcB4rtjnff pLatJonq dmploy cnginMn^ operatoriB, ataLlon 
iimiLneDin and iMiy up to $5,000 s yesr, Spsra tima Rddio wjt 
itCHTvidngt po^v AB iniich o# to SSOO s year^fiill tiizie jabs with 
lladio jobbarp, iriArmlafitur^rf. And db^lorg » mucll OS 130, |50, 
^5 A w4ck. Maby RaiIid KxpBTtB. bpoinls ttfl-ir awo fuJl tloiA °r 
|isrt time Radio sales and service businesacft. Radio maniifae- 
rurers ami jobbers employ teeter*, jnspectors, foremen, enEineer*, 
i70rvi oemeo, paying up to fOTOOO a year. Radio operator* on obipa 
REt B™d pay and aee tho world beeides. Automobile, police, 
aviation, eomnierrial Hadlo, and Icmd speaker aystcnm are newer 
iields oUerinE good opporiunities now and for the future. Tele- 
visioa probiiiK to open many good jobs ooon. Men I Imve 
trained are holding good, jobs in these branciies of liadio. Read, 
their statemnnlBH Mail the coupoD. 

There's a Real Future in ftadle 
fo4' Well-Trained Men 

FLadio already sivw jobs to more than 300,000 people^ In X&35 
over $300,000,000 worth oF sets, lubes and porta were sold— on 
iocreoBe of over 10341 0%'^or 1,100,000 auto Rndjos wnre 
sold in 1035, mure tlian In I'JCFlI 33,000 |0(I0 homes ore to- 
«Lsy Cf^uipped with Radios, and ovm^ year millions of these Bets 
Ro out of ilatc and are replao&O with newer niodelR. Miltions 
more need Bervioing, new tubes, repairs, etc. BroadE;aitiiin 
statians pay their cmployeea (explunive of artists) more than 
523,000,000 a yeorJ And Radio is n new industry, stjll growing 
fsaL] A few hundred $30 $M, $75-a-weeki jobs have grown to 
1 lioueands in loos tTian 30 yeorsl 

Many Make Ut $10* S15 a Week 
Extra In Spare Time 
While Learning 

fractieally every neighborhood needs n good spare time oervirO' 
man. The day you enroll I start sending you Extra Mooey Job 
''beela. They show you how to do Radio repair jobs that you can 
• ash iu on quickly E Throughout your training 1 aend you plans 
that make goixl spore time mnney — $2fl0 to $500 a year— for 
hundn^ of fellows. My training is famous m " the Coarse thnt 
|ruya for itself.^' 



THE TESTED WAY TO 



BEaRADIO 



When vfritinff to adveriiserit pleam mention. Potiular 
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Mail this to 64 pag^e Book FREE 



i. F.. Prt'ildL^iiu Dapt. hMP 

N'litkinBi HjilIIu [uaikut#, Wuslilnaran, D. 



BETTE 



EXPERT 



SET SERVICING. Spftrp tinM* sf't norripilifi pnina 
many Slti, S 15 a yitria wyk= hnirfiiiifl. Full 
tinicacr^'iciLa payii m rrtin*li m SoM, ft wiHik, 



MME.h.. 



I -k r 1 1 . ACiEi^ ..... j 



AnrifiEsa 



C ITV. ^ * H .STATR, 



I Give You Practical Experience 

CxiUTifif? \tf rml all iKiak LfiiittliiiT. 1 Kf'tirl ynu Rail In 

|,iii|irm'iil: anti ymi liow to n.iTulunt rxpnnmt;»tb! aail builil 

iiirraitB wUu'li Hlu.^trari? imporfiiiil priiii‘txilirH Lifiirl lb tii-utlfrii 
Uftiliii t^ei'i.'-Lvura. 'brnaiiL'rftftI jiTiii1i[i[t5 luJ luuJ e^}M"LLkT:'r tftalliLlii- 
lliirtp,. r yivu lion In hiiilri U'.'< 1 lti£ ft]i}mratiLi for ithtim Aptin' 
lirnf worii. fropi ilii^ tMjnii-irm'JiT Tin" iVO-.'iO oiptliLrl ttl tTainloj? 
DiukcB at ]l4J£In^ ji]U'r^:^tEnp;, fuAi'ilialllii!;^ tiTUntical, 



broaocast- 

INC STATiOHS. 

Jittup»ruiy maatmi’rt. 
pnEriUBurAn 

utorH. lEi>«lft 1 iii.Tlftn 
nritl pit^l urpuaftAu 
mi?n Tor tiMPhiftinar 
Jnhti Anrl fuiy IJE) to 
ft ycatk 



I irar Mr, yTolTTi : tVJilitpuT obUkmCEnff tih\ spftd " tllPh tlpjflTBrtls In Rjytlji-,” nrhEcEi 
IkUlnta nur tbi< 5 | 9 tLTi? limu juul loll lltoe oy|n}rtunlr.E£^ In llwlid ainl rajj^nliu yiinr 
[fti.tlprid ot trftlitjag men ftl Lcnuu In flpftrc' ttmo lo bcconiD Rmfln lJip<*rtTi. 
H'irA^r Wrltn PinlUly.} 



You Get a Money-Back Agreement 

I nm HO floro rhflf I non Train vm fniprjKwfiaity Thni T wrrj'r> in 
TVTiLiii^ rrlimil rv^iry |h'Iiii>' you mr if .V" 1 L ar'i' titif ancjnfifTd 
Viit.li my Lts-una nn''J FnHtrnE'tinn Spryico wIujeii ynn fmiah. I’ll 
■nuiE you a rupy ul ttnii hitli llty KfiTy UcjoIl, 

Find Out What Radio Offers You 

\c\ Tririav. MnEt ttic ci'.fupriTi now fur ‘^'Rinli RiLHA'jirrlA in Unrtio.’' 
to tiny fellow' oT'eT l^i ypara n-UL Jt ■l(vtfi-llH^ RniUn'et 
npnri' tirir* :inrl full liniK^ npportunifli.^ and tlnrti' mriuHff in Teic* 
vL4]i.m;. tell" jgfinUl Tny Iriiliiinpx in Uatlin ftlliJ TclirviMti>n; "linwa 
yiiu iieTniil iJ'tTnrfi fruti] mm 1 EuiVti iraimHii, tciJIinu w'liaT rliey an? 
dolTLR and MtuI nut ^hftt Ilnilin ofTrrft YmU! MAIL 

THE f’nttpnX in ftn euvtdope, or pusto 
un ft poslaaftl — 'XOlVf 



LOUD SPEAKER 
SYSTEMS. lluimiftR. 

ihirnitimui hcrr'U'Liie nnii 
nitprnllria mi title Atl- 
D.ltoEl]dr 

RTHwlnR field fi>r moQ 
wtHi tiiimvd m iiadij. 



AUTOMOBILE 
RA 010 . Aniithproflir 
UsLEjla tlHiI— wedlriA. Id^ 
•aullJtLHr HtT^'Lrlufl. OftU 
mil I It m or natne auio 
nwiiern frdl Sli"Udt radtu 
"flu wlihla ft yiiftr. 



J. Ek SMITH, Pres^ Natiotial Rad» Inilitute 

Dept. CMP 
WftftiinBtani 
D. C. 



ir/iffn ii’n 7 fn^( fo adi-rrti^rrfl plrff^e ]Jirtift«« Poimlar Mt'cJi fining 
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ma m m 



Lnsiineer 



Is Your Job Safe 

Just as the gasoline engine 
changed or wiped out the jobs 
of thousands who depended 
on hor^-drawn vehicles for 
their living — ^just as electricity 
changed the entire set-up in 
the fields of lij^t and power 
— so now the Diesel engine is 
f^t invading both the power 
and transportation fields* and 
threatening the present jobs 
of thousands of workersL 

If fobs in your line are steadi- 
ly growing scarcer* you owe it 
to yourseii to investigate this 
new, progressive* on crowded 
line, that wilt offer good open- 
ings for many years to come. 



Diesel— The Newest. rastest-Growing Power 



Die^l engines— because of their higb efficiency, de- 

pcmlabUit]^ and economy of operation— are fast r^tac- 
mK Bteafn ana gamine ecfine? in power plantB, motor Uiicka and 
loccmntitivei and ahipw, aircoirt, tractora, dredseq, 
dnllftn, Mmpq, etc. — opmng up on inoeadog mimbcr of wdU 
paid 3008 for DieseJ-trained men. The field of Diesel Enfdneer- 
11 ^ IS on the upanide and crnittnually expandiniF. U will pro- 
vide i^dy employment and odvanceanent for thwe properly 
trained in Uiia new i^mrtrY— ai long as they neM to work. 

the Ifttest Diesel 



You get ooDipIcte informalUin uO *JI the Ifttest Diesel de- 
vnopmcnls — two- and Tour-etroke cydkq; low- ard biiih-ffpnd 
and heavy-duty types; Diead -electric venerating ayvlema, etc. 

— m our Course. IiuJudes aU text inatefia] — with special dia- 
granofi for quick uDdentarding of tb i" new power, 

America n School, Dept. D-B 45 r Drexel Averiue at 58 th Street, Chicago, Illinois 



NowIb youTchimee te Eft {i^tD a. blf pew IfidUHtry m i ui t up witli 
it to Jin tm pniriJint rw.lucm.. Todjiy there |a praracaJly no competi- 
tlon Jn t]ii- I JLi'pi'l but the inCreaiLna uk of Diesel enf ine, 'vilj 
fvsiilt In kero rrTtnpetitjon for JutiS In tite Denr futnie. By EtaLrUlii: 
V04U Lr^tnJnx now, yau enn .lieid ol autb compstjUan. 

What This New Field Offers Vod 

Get our Frrf Diesd Booklet and Icam all about this newestt 
faBleet-STCwInx Uue — itf oppartimLdes Aid n^ulretnenL*. Find oat 
what the Dtmei field yau^hon rapidly the EHeael industry 

hBM drvHofvcd during the Ulrt three ycara — the laifp number of 
Difewl apd .-eceuorteabcloginiLnulfflctuKd teday— bwquiricly 

yoa Cun obtalo. a complete undentaudLng nf Lbewl enSliK prirtdpWil 
aiid operation by home etudy during your Spare Uiik — W ithout lalcr^ 
ferlng with your rcgulnr work- 

Aiuogfor infonaalion Involves no obllgEtlEHi— but it mny titark 
Uk turnip point in your tUei. Write TODAV for full Irdamutlau, 




AIJDELS Carpenters 
and Builders Guides 

4vols.^6 



twfliAi Tp*4* 

fcT (^iwnCciiiJ SviUkriL 

auSdinc MwkuBwii .iij 
.11 WD 4 ij|wD:rh#f 4 . th*H 



O i l 1 1 i i diM fMt la* 

!■ — 

irtivma 



f' 

^..IriniLbMiil (mil' — 

rtfcWl 



Inslds Trsds InfornuUon Oni 



4 iiHitdinc Twiiliink, kU< 

auliil JuWl Bi.p. ■jNKvniJ ft 
IniiiBfty ^viUf iniUfMkir-. An 
Mar tiOiB.— Iw .Dutw t^r Ilia 
ftna irtniiklli. A 
ta-Mtkftl dftJtr bftln'r ftnd 
Qcilrh lUfftWim Enrtlii nifttir 
werkn. CArpqnWn rwrwf-^ 
vIhI*- MV 'Bhlf jklftB- 
mm m Jlftftd t. 

Wk. UMct Work ftftil p»t- 

Itr tkTf ym 111 Ikit ftMk*i- 

raf lunpit ea 

b pihI ihmM tkft ygCE COTl* 
PON b«Ww. 



Efow io UM tbo aU<eJ to file ud eet 

Hlrt— ITow la build furoiture^ — Ilow to UH H 
mjlra boi; — ^flow 14 UH tbo obalk li±i^— Bow to nn 
ruin ud Hplra — How to Disk* joint*— Cferpeoter* 
urilblTWliE!— ^JialviiiE manrurmlitHi jvroblkniF=^&- 
tlmatiog ■inbgiJi. of Limbar*— -H ckw to JHt jriTden 
And .ill* — U dw to frame hoiues and nnl!.^Ilaw to 
miloate ente^LIow tO build fioUH, twro., 
ragn. tninc^Low., *i«r— Ifow to rosd .iwl draw 
pl»D* — Drawtug tip pp<!iri}]c*tiQii, — Hov to *a- 
c.TaTO---l]Dw to tM« Hilinn IS* 13 ud 17 en ikn 
■fiirl ftquuro — -lloir tO liuilq bai.M *nd eeaffgldt — 
ekyllEhu— How to build etain— IJnw to put CD 
interior Irim— Jt^iw to biug dooi-e— lj.p„ fp 
far Doof^—Bov to pain^ 




PH ft... ■■..■*. ...oiiOaftna... ■an...ftnw 



THCO, AUOEL » CO„ gtHW. tlr 4 N«w TnrJtCIty 



MftS AtaiMft >ad Puftd.fi OaUfta, 4 n!., 

I eiu lemic II b] r lUyi. .wi tl nMifatr ucil $* W hwI 

jj. tihlwmi.k2B 1 ftm p>Up&tdL 



IB T dftjV fn. IrtftL Ifd.K, 

OtlifTBSt J, .lintar. ib«m. 



NftBft .***** 

AildiM...* 

fa ftlHf tiaiL. 



rji. 

plcfisc Popular 




MECHANiCAL DENTISTRY 

A prafe*il«n nfferlng unlliHltid 
4pp«rtunlll». Moat mndern and 
Oompletp eolinf, fmbrprlivE #T«ry 
branch from ri&le ta PoToelajn Work. 
winLeb prepared you to wurk for Den- 
ilAUii or HtATt ynurown btuLiiBW. Hull- 
viduAl irntnicTion — oraotlcal trslidryg 
In day or night wchtwl. No books — no 
doHseH- Cstnlog upon rfhcium. 

Pipt. Til 

WcCAKRIE SCHOOL 
or mechanical OENtlSTIlV 
117 N, Crowd SI, fill]*.. Fd, 



AUTOMOBILE RACING New Boak 

jrausm gomopj 

Nine Cliapten — IlliutraTidiiii oT dirt., midget and ebunplniuihlp 
card and driven, Ifow tobUlkl caHimod bodira 
—14 plates working rirawlngn. CoiivcnJtkU 
utock. COT9 to m.p/h. racem. Anewen All 
queflUonn qu atKwIlbg Up nuT, bolADce, 
ttp^, rev*., rule*, JipedflCgUOlia. ITHA 
rwordH. K?te. FtiJitpaid II.OO. C-fi-lJ- H-IH* 
nrdirr now. K*Jf Kuni* Dept* B* 
hfadl*0Dklilc, ClurJiiaatl, Ohio, 




ENCIMEERINC 



DECREE IN 
TWO YEARS 



I 



B.ft. Oeflree In Elactrlcil, CirlJ, GheiileaJ, Radii, N«- 
qhenlEiJ or Acronaulicsl Enginrerlm fn two yegn. 
Localed In *n ledurtrlal Mnfer with thpt Irllnesr- 
leg atnetPhiTi'* E>m beard Lew lultlos. Praiuratanr 
Diexrtnrat. Enter bee<, Mar., Inn ». Sept, C*tnf*f. 

Ihouma Tkhnkal CPtiCde 

77 t End Wiihlailou SL. Fort Wnpnii. Indliai* 







Plllflli^F 

from AMERICAN LEADING INSTRUCTORS 
Become a qugllhtd JlLr-JfuLi luirructor In 
deyu EKcelIrnt locial and iTinencidl 
flFfdrded gredudtei of thl^ idiDoL For 
bootl?», ■wfjie 

The American School of Jiu-Jibu 



O. aes 
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If youW^ dissatisfied with small pay 
— lay-offs and an uticcfiain fti litre 
— here's an opportunity that's too 
rood to miss. At the cost of only 
the time it takes you to mail the coupon, 
you can gel my big FREE boot. 

^*RADIO'S FUTURIu and YDUR 
OPPORTt-JNITV,'^ This book tclts how yoU can learn it home under ibe supec- 
viBion of factory engineers, to make more money ntmost at once in R^iJiu — 
whether yon want to tiiake Radio your iLle'a vrork^ or uac it to pick U|> an extra 
$5 to $^0 a week in your spare time, 

TRAIN NOW FOR GOOD PAY FULL-TIME 
AND SPARE-TIME JOBS THAT PAY UP TO 



A WEEK (and more) 



Xei¥ h the tlRLp In l^t InEfi Ttsfllp. IS3A WM ttt triqecft viiar,i Over & mEIIIftn new wts solil 

itVHrr milllnn doUAri naid far lii^j-riicH alonp ]n 11^'ri, only a few Iinn4ri^d m^in m-t¥ 

cmulq^ed a ilioiit time bkd, tboounJii are eDijilorHl tiular. And a liuiL'ilrci:i >nlNi iruld 

uii to ITS e Wi'fk — t>u£F4 AH LltcHuaiidH nf luvhl lAdnJi'^mqny UiO'Injt <>vi'n iiinrir. Altd 

ninr Job* dm betntt credCi^d ttl! tin* tlnn* — tnll t([HB job* and fparn jfllii. Gi'i my Iwuk 

slid M« hflw t)uy (t M |p lr«m 4t Iiaii.i4: for ttiki ;;iX)U-twy ntarh- 

^^Shop Training*^ lor the Home 

H-T^I Traiiijne is dJETprclil Ehin any tmlfilnii jfill Wvj} hjPAnl alnuL. It rcmM Id yniL rl4tliC 
Itnm Liik! hi'BTt ivf the II&cIId lodLttttry — rlsltl DUt at ihs fictorli=< wlnire Iludlij' tvli and utFicr 
Taenum^tnho d^cofl. are made. It iraa niamif^ and Dre[uml and Im fiuiHnr>lH>d Ire bln TadiO 
I'nslnpers IK llieH' — by uien ii [niclciterl fnr rhr imrpiOap, TIu.h I nit tin Lint 

Ihfl Il-T-J wny. i'nu'tl bp tr*lnnj is eKp llflillo industry wanta ydii trjdtieii— JiLit m the UacUn 
InduilTF. It^li^ Vrotdd I min Ji>u If It will dn^nr Ebtj Ja!x 



HAS MADE $250 IN 
RADIO IN ONE WEEK 



Wm, T, 
XL i d d Hi 
Verdu Rd 
P , 0^^ * 

Canada^ 
foriucrly 



averages 
more 
% 7 % 

man. 
Single 
resiianAible 



jM :: RIGHT 
FROM THE HEART OF THE GREAT 
RADIO INDUSTRY TRAIN YOU IN 
SPARE TIME iOR A ^ 

HER« TH£Y J^k^t 



Kendall Clough 

Chief ErosLcuHrr, 
ClaLiidt'BreTiiil* Co, 

n. It., dranier 
Chief Enfftneer, 
Acimdartl 
Tranefurmcr 
CcHToratlfinr 

Karl I. UaiwI 
cniot tnf^iinedri 
SIonLlh Ilirfja 
t;cinH}niUDn, 



H, c. Titu* 

CtiLef Hadio Rrvlinnrd 
nemml HuuKtiH^ld 
l/llllUcc iGnmOwh 

fh-. C. M, niMkhum 
Aut. Fhrtury Miiiutirvr 
]{. MiEluy A Cumpanri 
MIrik. 4f hidlo Appamtiia. 

P. L. havnrd 
^ChPor Knir|np«Pf 
ItbdLo and TDleviiioa 
Ixieiituta. 



BE A RADIO 

EXPERT 



Television! Photo Electric Cells! Public Address 
Systems Included 

llidln imlen wefh ts only thp iiirtlne point In Tt-T-I ^aLnlnii. From thoro ft wtIL tik^' 

yeu IhTQii^b Lh« wlioh- lErld Df lliidla an<t rnziln. Yntt will Irani abi^Elt •‘VAry ni'w 

cUnrloinnmT. inclndlrm TidevUion. f*i> youi] 1)o ready wben T<‘lrvliilJin lyrenks. You'll iiJiin 

loam I hr Mff ihnm^y ujhJiHnfl «urh ai Arlacinn and Autn lEudLn; I'nlJ-liii «i i'MU ; 

bnw te handlB PhotP Uflls: Jscmxid I'lctiwe ltm.-cTdln(f. Klc, 

4 Working Otitflis Furnished 

Start altiiOit at onea doing finti tflnr< radio work. 1 ntfRlnh J OiJEItE.d df a|.itutOUli that you 
build LtlEd tP4t eq.Ui twnpm wUh wlgJi'h yntl can <Id ai'Utal krlxl llhl «trtl extta Pionry. JJiY 
Ttalninfi pbyi Ua own w»y ohd yon Kri >i)Ur ntoncy bsph If itdt ?atKQL‘d. 

Age or Lack of Experience No Handicap 

Ydu iluti't IkBi'a Id be a blah jchotil HrndUala, liar m Fii ht ra |tn].ihi>i| I he in-adnc y|j Traltdnit 
U HJ ihnlilcr iMiay, and. tirni'lici.], Lliat the avarngv nian. ri'iciiidk‘iL '1 dE' uae. education, nr 
mtldUa rai>rrj(!ndO tin tnoitnr It. lE affrm tb^ cliinre you hurp Wanti<d Id Bvt diit of a 
•iiuall'vajF, nO'fUtLU'B job, ibU> good pay work wllh a futufi;. In UadlD uid aU La brBJichLi.H, 



Get My Big New Free Book 

INVKflTtOATEl Lcjim why IT^T-l Tralnliur Js Flod out why TI-T--I TTaincd ninn 

Art ''{JuLfh llrfHUlta''' and. Itesultw"' ttg-nd Idf yutir ropy of "ItaiLld's FUEUru iPhI Your 

llptiortuni Ey''^ tnday. ll tclLi you aluut ItadlD'a amazlmB autxiitunEU.04. ll dts^rribrt ray 
AVPfDVOd tnJnlni. It telli what ktudentn aru doLn^ and mahinp. It ttiVp« Ilia hi^toiy 

Df lay Adrlodtr Utnrd and GO andurBLne inEuiaractur^ni. It'a FHUK dip, alEti and mill 
muiKm UJUIIT NQWl 




RAY D, SMITH, E>r«lilont 



RADIO AND TELEVISION INSTITUTE 



0«pt,u 



2130 Lawrance Am. 



CHICAGO 



STARTING SALARY HIGH- 

EST HE EVER EARNED 

Hamid A|>!cy, 265S BrOokside Avc., 
IiulinitupoUs, made as high an |ii) n 
week in a^iarc time W'liiJc getting his 
H.X-L training. Starting on a regrii- 
|ar job, obtained because of liia train- 
ing he eaid: "Thin job litarting me 
ill at, better pay than 1 ever gat on 
any job before." 



1 MAIL V. 


^FREE 


COUPONT? 


^ BOOK 



RAY D. SMITH, Pmatdant, 

Radio 4 T«lmE»loii l*i«tllutai R-T-l) 
USO Lavrenc* Am,, Dept. IBf 
Chi'CocD, III. 

Without DlillratinEr itV. Miwl me your boDk 
iliAl rKT>tnl.nj|. ynur rmf ■ DLreei#<l amt 

tmlusiry-Cndm'Mul iruKUiml uf tiAlnlna; nifii 
MuJeUay niid I Pii<-X]^uhtvc]y At rinmA )n umlr 

hparn- LltiiP La Ik HiuILe] Exp^ru. 



p ^jina 






Cltr^ ................... atote r , I , 



Tr/ieit irHfinj fa advrrf faers please menfitm Popular i/uchflJifea 







ISA 



POPULAR MECHANICS ADVERTISING SECTION 




— and get an expert’s pay 



Hero very has bcpinl The montTiB nbead lire 
olisLrgntJ ivjth Bijsnifiranee and expectation. 
wilJ you do to get the jump on the other follow? 
Thoumwls of men have used 



The Croft Library of 
Practical Electricity 

A combined homc-itudy CDur&tr and rerwcncF 
library of master electrics! practice- 

7 VOLUMES^ 3«t0 PACES, 2100 ILLUaTriAnONS 

rpiTE f7oit iJbrwv ts a comjtlcte electrical cdiicaloT. It U fnundeil 
^ UM pracHcp — (ifl :io veaw cff nblrui*lc*ee f uptatonii? — «n work hh 
U In actually Jt Erum cover to cover irltii ilic hitkl 

at tiuEl-bfiult^l facLR you waul. Writttici no Lhat tliu iHstnnCf Can 
roiiLly iin4crf)taoil It yet oo noiind. ao ttaaroush. tlmt ll in the daily 
^uI4a af hlRhly paM Oti'drlcail frorkem ami ciifrllKV'rs. CTon 

you tn<- tniELRA you tid'd to koatr abmit motors, ecuctatunu 
armature^ camntu.tatnrn. tnuvitonneni, elmiltH^ Awl'CchboAnln, dl§^ 
tniYiitlDJi nyHtemF! — rlwtrlral machinery at every typo — wlrlna for 
ILRht nhil powcF-^iclrlJi|t uE flhliOiEil bulldliiitii-'UndmiTjtcni' and 
muolcLpal rvt|ulri'nivritn^|]UmlhaLtoli In Itfl c^rTy phaac — Lhc DIMt 
lm[travn1 mrlhailB Of IlChtLllk laiOpri Allil [aciip crlerlH, etc. — ^hCMV 
to do a complclcr Job, froni iHtltnatlUS It. to completion. 

FREE—if you act now 

Knshlan*! HANDBOOK OF 
INDUSTRIAL ELECTRICITY 

Aa Honn as yod il^x^lda 10 actept tbv Ciolt Libmri\ vi* Will Klve you 
abeioluicly Petv a cop^' ol ibin handy moiluai. Kutflilon'a Harid'^ 
book la a tcSulal AOO|Mutu McUraW-'HIU book. eolupaiCt eliousb to 
Ht In yoLtr tool HU or iK^cket. that ftlvcrii a wealth of praclkal, now- 
ta-dn-ll Inlurmatlun tor tbow eMSDCcd Ih clrCUieu euhEiructlOII, 
malntcoabcr. tcBUna, LnkpccUiiD and eoutramiis. 

No money down — easy payments 

Fill In and mall tbc eoUpon attached hbd Wc will BcAd you the 
entlrv net of luvcn Tolniuo^ for lU dayA' t'riM.' Exjun InotlOh . Wo 
take alE the rlah — you asKUIno DO ObilRaiLdA. It you iloOlde tu krep 
the boohK. (solid III ID ilayN and tno bbhmoc< bt tbe raloh'l FJ.IX) 

a month, niisl got Ku^hlairi'A u»vCUl FEamlbook fms. In addition, t^end 
tho euniKiii MOW and aeu the buuiia lor yuinifcir 



r ? 




J MoGrnw-Hill Book Co.. W. 43nd St., New \otk. ! 
t .Send for 10 dayx" tbev pumlttalloll the <~^rt library of Praictlical 1 
I Elisctrlclly. II uttij factory 1 will nend you ^1 .All In 10 daya I 
I and f^S.OO monthly until the price of iA paid. H ont * 

I Wanted. I will return the buakA pontpalid. t'pnn receipt nt my I 
I lirAt payment ef yau are tn netid me a cony of KuAhlan^i . 

I JEahdboolt of IbdilBtTfai EleOtrlolTy. ktarioliltely free. (Tp ItieurH l| 
I prompt ahipmimt, Wlite plainly aiid HU tb aU IIdcb.J | 

I Name | 

f Adilrrm .. .. | 

( ftty and Hlale ^ 

I FarUlQh ..... j 

j 'Tompauy. ^ I’M — ll-JiO J 





Tfce Ssprsfflia Asfl^crjfy— 4 N&w Crectfod 

WEBSTER’S NEW INTERNATIONAL 
DICTIONARY Second Edition 



Hobby and 
Special Interest 

qiiickijf aniwered fay the 

kNEW MERRIAM.WEBSTEft 






PO YOU UKE 
serfifag? Or 
building slifp- 
aiodefs? Can you name bu^^er/TlAB;, 
lilrils? Are you acquainted with the 
wonders of the mJcrokcope? Theae 
and all other hobbies are fully de- 
scribed in WiBbsl:eT> with hun^eds 
of detailed illustra1]oiis« half toneSir 
and color plates. Ewery science, art, 
and ptolsssion La coYerE-d in the New 
Mernam-Websler wilh the name un- 
precedented thcroughneu. SQD.OOO eo^ 
Iries— 122,000 more th±u in any pther 
dictiona^. 3,3S0 pages. Bdited by 207 
aulhoriliei. ^e it at your bookdwuer's. 
Writ* for itluitrstad imw bopkletp 
*^ThrouBb Wunderlaml with Webster” 

G. & C, MERRIAM CO, 

Dept. 680 Springfield, Mass. 



uestions 



aboiff every 



CARTOBN YOOft WAY 

TO success/ 

DON'T COPY — LEARN TO ORIGINATE! 




$ 9 S 5 



nATK hvayi! wdJ taurl, JTOIT lij CIIBATE DmUI- 

Nki CAh J OOSfli ■! ikmi. tiiv BELLI Cuune co-i- 

Luh.t 1* I ■■ ■■«! Krvd «^r 900 ilatlrBlIvH. All lot UpUr . , 

IBTI. q., . LUjr'-Ji /,+ /*'• ilJl 

RAVE BURWSSCHQOL, Pept, W-X. BOitZlM. DIf lelin^ Ohio 





Splendid opportuniiles. Thepare in spare 
time. Easy plan- No priEviDua CEi»:rieiioe 
weedrd.CQiumcn schtxM education nalTH.-iicnt. 
BcTMlfnr lr«e l>r»kJirt"OppartutLltiti( Iti 
COgmphy'', partiCuhLra and rcqulremcntL 
Antaricaft Schawl of Phatnanphy 

aeDi MtcPiivpn Avw.i D«pu Lssef iil 




SALARY 
TO START 

5 90 fo 
M7S 

MONTHLY 

MEN-- 




{ mdlwAy SfiilClk. c } POSTMASTER 

t IP. O. Laborrr { )Siock Clerk 

( JR. F. 1>. Carrier ( Uivlli^ 

i IBfHedaL Armt { )3icti(ierBtib*r 

I tti'iultKhA IiwpHtor C 111 Bordhr Patrol 

t >rily Ctn-kr { )TrlrplH»w Opr, 

{ jp. Or ri*rh f JWitfhmptB 

[ ) EHwramr CctndurtorC }kS«i luapHtm 
I InvmtwAtcrl Onr, 

( )Typkit t }FU« 0«rk 

02 MEHT IHtTRUCTION lERVlCC 
Dapl. j|tl St., Laufi, Me- 

B*Fid Rki FKEB BBFt]enlir> "Hnw h> Qnlltr tiw 
GtwT«nvinrnt PnJHanj'' nMirk^^''k". 
hntio^. DpporUitiltlH, vU, ALL H£flT FBSllIh 

Mamil .......... I + ,,.-l..... r..r,.i..l-.-'- 

Addnn*, , ... ..I.. ....I.. I. - - 



WAcu urHfinj? pJeasc flirnNon Popular Mcchatiica 








lyA 



THE TRUTH ABOUT 







• 32 fiifftf 
i 2 Co/off fArdyg^mt 



Send Coupon 
for your copy 

TODAY 



Clearly Told, 



• Profusely Illustrated, 



/\ FREE COPY 



of the ^^Msrch of Diesel will be sent without cost or 
oblis^tion (white supply Usts) to those men who are 
interested m the history^ the growth^ the magnitude and 
the future of the D/eje( 



• Aijthoritdtrvely Written, 



• A Standard by which 

you CAN JUDGE 

the importance and signi- 
ficance of this field to 
the world today. . 



USE NEAREST ADDRESS 
BOSTON, 1J4 BrooUms Avsnas 
NEW YORK^ 3P260ueem Bivd, ilOty 
DETROIT^ 23 4t West 8fvd* 

CHICAGO, 2014 LarraEee ftreei 
MEMPHIS, 417 Monroe A 
LOS ANGELES, 2120 Fernando Road 
SEATTLE^ 501 WejtUke North 
VANCOUVER, B^C., 1363 Granville St 



I 



i HEMPHILL DIESEL SCHOOLS 

1 (Addressci^ at left) 

* I am interetted in Dicjel. Plcdie send tnt free copy of "March 
I of Diesel"^ and mforniftion on your trainin'f, 



! N 






Age, 



j 

L. 



Streei. 



City. 



.State. 



Mis-a j 
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By Richard McP. Cabeeti 






0 ^ 






Interesting naval cover from Shunghai^ Thasm covers bear postal mathingt of foreign mmn-of^MVar 
an of their countries and naval eoncelt&tion on U. S. etamp 



Y/\/HILE Stamp collectiGns are started 
in many ways^ a large percentage 
grow without plan or guidance. In the 
early stages a stamp is a stamp even 
though torn and smudged. The beginner 
will not believe one stamp of the same va- 
riety can be worth more simply because it 
is cleaner and undamaged, or has better 
centering or a fairer cancellation. 

Later when comparisons are made with 
other collections or with exhibits, the be- 
ginner notices some are better than oth- 
ers, and that this comes about through the 
selection of nicer copies of stamps, and 
through the care used in arranging the 
album, rather than through any difference 
in money spent. For the first time “con- 
dition” is noticed, and it should teach the 
collector to select his stamps when buy- 
ing them. Years ago young collectors 



looked upon unused stamps as fakes or 
counterfeits, but following the world war, 
and the changes in value of monetary 
units in many countries, millions of left- 
over stamps were sold to dealers for pack- 
ets- These may be mixed with the used 
stamps in an album without detracting 
from its appearance. 

The beginner's first lesson should be on 
preparing stamps. They should never be 
“skinned” off the paper for this almost 
always damages them. They should be 
soaked in lukewarm water just long 
enough to dissolve the gum. Now scatter 
them over a new^spaper and when partly 
dry transfer them to a book with soft 
paper pages for complete drying, A 
Weight placed on the book will increase 
the crisp flatness, but may delay the dry- 

( Continual ta paft S4A> 














CAS ENGINEERING 



Partial vlaw rf Dt anl-anirln* crp^rxt- 
Mitf rLKKi»^j«a ^ U-it IrapiM-um Da« 
partmanU at ^upnal ltcho«la. 




9tudoTitB wnfirln^ Pp Irtipn^a ^ Hera* 
Dlaatl powar Kanantlnv unit. 



' Special 
Afideti Feature! 

DIESEL 

ELECTRIC POWER 
GENERATION 

In k reptnir with KitlnnA) 
fidiDulti' prtiitTmtvc pallcjr nf 
ofTErlhR the tnutrt (!oaiiKl 49 tD 
Cotim, wc amiounc-c tfaU Addtd 
fMtuTLv msdi; Available to you 
by Ml iDvoatment on our ip«rt of 
to ouK&ndft nf Onllara. L'liU In^ 
ttnictJoEL toohiii«ei; 

AltcmntinA and Dlrvct Cur- 
Cvnt FoWat ^catlOaa 
SwI tf htMM.rd .1 and Inatru- 
meata 

Station and Motor Wiring 
Motora and Gontrola 

blacrlbutiotl Linca, Trana- 
fortneri, acc. 

Ttiia apMlallaed tnlnlfitf crJiAbleH 
our KT&dualoa to expertly haiidlfl 
Dlcftcl «(|ULtuTti;uT; In irOKer 
plAntK, mliien. public bulKllndB 
anil iitltlUM. bofttH, tmlna. (rto. 
Knnwiedirfi of Ulwcl I‘HeetHnfi le 

JiiHl u RweEktlaJ Aa the lunrijkn 
mflnTjili of Dltsda, Tbls wbool 
La the ohl^ Dtia In the TT,. 9 .. to 
our kaowleugc. oDtrlnc tiild 
extra, yet m»taurv, apedaltunl 
(nininr- 



YOU WORK ON FINEST and UTEST 
EQUIPMENT AVAILABLE IN AMERICA 

NAtioTuU SchooL*!' couroe of Diwel TrnininK is the putETOwtli of 

S ears of puceesAfuJ development. The limLnirtioni la PUOVEN\ 
>Ver 30,00Q ^rmlunlra lulVc rnceivod Natiunal Tminine. Noiv, 
National oEIer# the most MropTehensive trnininR — aetunll^' ihroo 
cnmnlete eourBcs for the price of Dlie — ^na uJid JUienel Engineering, 
ftm] Elect rk Power Gencratian — all of which arc absolutcty HsciUial 
to quaJify for beet jobs. 

Essyf Fascinatin; “Shop-Praafke^' Method 

Tike cLa^* you begio your training at National you. slarl ri^lit in with 
a prncticsl job on the inoet rciotlerrt Gas and Dieflei equipment, in- 
cliulitlg CnterpiUuri CurntnLne, McCdrinicIt-Deerlng, Herculea, 
Venu-b^vnriii., EuirbatilU''iMorw, EntcrpriBc, aiiiJi many oLlkenk 
The work ia actiially a nlcMure for otiidenta — easy to undersland^ 
ever fuKUtiaUng, uu learn in a low months what would ardinarily 
Lake 1 st longer. 

Compile, Modern Equipment Actuaffj^ Used by Students 

The vast instsUation of morlern Gas and Diml equljiment here is 
nil neeti by you in leurtklnEi; your trade. You Jearii to tumemble 
and LLimuBciikble all parta. Team tro>4ble-ahi.>otiTti^; operating and all 
essentia ta to (qualify you for big-pay Gse and Diesel opportunitin. 
Your instruetiub is pcrsaiuiliEHl under direct tuperviaion of n large 
staff rd nxperts. 

LEARN IN LOS ANGELES, Pleysround of America 

RALLROAO FARE ALLOWED EARN ROOM AND BOARD 



QUALIFY FOR 
GOOD PAY JOBS 



NATIONAL'S 

Miilor Training 
IncludBS 
All Phases of 
□JiDsal Enolnos 
Fuol rnliellan 
Du Englnu 
Butane Engines 
FYopane 
NaEunI Gas 
Auto-Dleaol Electria 
AJh Diesel Power 
GeoBfitlon 
Machine Shoo 
Batterlsf 



For a liinitHl time, coach R. R, 
fare allowed to L- A- from suy 
part of tho G, 



We lidp nttidimtii obtain tiart- 
tlmn folH to fioXii room aud 
bosnl wMLa tuamlng. 



lATIONAL SCHOOLS, LOS ANOELES 



ESTABLISHED 1»0S 





MAIITHI 5 COUPON 



NATIONAL SCHOOL.S, Loa Anficlw, Calif- 
Depe. PMA-H, 4000 So. Flftueroa St. 

Plejue send CataJog 



Qectrlim brmihla-iiheintLnir In EU 
avpKrtfn«nU 



NAME AGK. 

ADDHEa^ 

CITY ,,STATK 



TFAfU wHfini? fs> ndvprCfsflrd' HicnMon Popular Mech^nica 
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POPULAR MECHAtflCS ADVERTISING SECTION 




T O bo sULTPHSfiil im iiivcnlor, 
you doji'L m*cd to lie mi Edbon 
who l.oi>k out Uiyil PiiU^iils be- 
fore liP ditd, or 11 V* IwtteTuiUf 
w'.Hi htfljHhd tkvtdop l}]c Solf-iSlartpr, 
OuPOj i^thyl tioii and other out- 
Ktiinihn^ irivnitioiis, and in tudav 
t!i0 fninoiin lie^ad of t 1 i{f Hcneami 
Diviision of the (iCTieral Motors Cor-- 
poraliun. it] furl, you tlon^t neetl to 
Irt' knoven iis an inventor at aU, if 
you have a i>i"arClr'aJ, useful suhiblv 
invention — or an idea for one — and 
go about it rights 

Roincmber that for every Edif-nn 
or Kettering! for every MeConiiirk, 
I.H>KorcHt or Atwater Kent— them 
h]ivc iK'en thou^aiidj:: of unknown 
men whowc inventions ijel|>cd :don#^ 
the wheels of t^ro^ress and helfwd 
the inventors finanriaJly at the aame 
time. 

MANY LITTLE IDEAS HAVE BIG 
COMMERCIAL POSSIBILITIES 

For exaToplpj ndim knr}w» ihe name 
of the inventor of the wooden polf 
fevj the oriliiiary erinkly Jiair pin^ nr 
Ihe nietal ball ordisi'' that the avemii;c 
hmiscwife usofl for woiirinp jhjIs and 
pans? Who knows the inventors of 
I he thousands of padpets that, you 
will find in the ten-f^ent storenS^ in the 
modern tlnig and department Htores? 
♦Some day, atop imd look at «omc of 
the simple artirlea you’ll find on the 
i-ounters of a lerw^ent 5 tore» Ni>ti(?e 
how many of them are niarkecl 
‘'Patented or Patent AppUetl For." 
It is an interesting edii rational ex- 
[KTimeiiL These inventors, moat of 

thrmr vprf^ti't uf tlia iicriilaB claM. They 
niin^ly' na ifJcft fi>r flttiliK iStmplIiLag' in a 
bpticr, cnnicr^ foBtfir, nr (kretiDiiiicjil 

wav-.^ND TIIKN DID SOMETHING 
ABOUT IT. 



Interesting 

Points 

Who III today'! ‘'cham- 
Iittin InvcDtoT" ^ 

Anil John F+ O'Cominr. ot 
erhluiittu. III.^ hnlctq H4'9 
f'BLrtriu, ffiuri? Ltaan iui> otUifr 
IJvinjc iiiiin. 

Who If ''L94y Edl»n**? 
Ana: MlfS ncUlaii Laukrtfl 

ol Nt'W York t'lty 
liiulii i4| wiiitncn Itivcnlom, 
holdd nftj (Hitt'llbl: LH known 
M ^‘Lkdy Edison," 

What la mn lin Eirovcfncii O 
Anaj: Ni>aTlr nil InTi^nUpna 

lotlay ATri Imtrt'trvnmoiiOi nviT 
(.■Jinirr inviaiilutu. Often the 
lmpr<.»Vi“ttU'1H pr^rca moro 
Ixroni Abli!! ttLiili thD eJuUor In- 
Tentlan. 

la a model niJtrMaty? 
Ana: TnelttF, munt LuvL'nllnli^ 
arr wdthnuL modrifl. 

A Niibjcft fully eityL&inoiJ In 

our booh. 

What li the preliminary 
jearch } 

Ana; T1 i 4> pri'ilLmlnAry arATCh 
In □nllTiArtly The rlrwt MtcU to 
Lpln an Inventor. f«]ly 

npiulinNl iiii niir book. 
for A Copy toiUi;. 



You rrmy be Rble to ilo aa woll na 
othetfs who have been «uccessfu1. 
Tbat onty Ftmc enn loll. Rul itiere ia 
ono tliiiij; you T'lui cio, anil do now, wiUt- 
OUl waiLiuc on time. You eno find out 
eiuiEy iiml iiniiAly eiactly wbnt to do to 
in-ntect jTDUTGctf. In iLd book^ 

''Patent l^roteftior'" shown on the opposito 
puset whieh wjJ3 he sent to- you FliEEf we 
tell yni] whnt many otiter inventurB liuvn 
tloDe, whnt you youFself must do to 
make Appllentioii for n Pnieuti aive you 
uiterefltinn facia nbout inventive history, 
show you 115 meuhnuitnl uiovementa tlmt 
inventor* imve used in working out idea*, 
utiil iTiuch mtiro. Decide now to gel a 
copy of tliia intorcaLLue book. Ita racta 
can be wordt mtich — yet they ™at you 




A New Book about ^ 

Selling Inventions ^ 

There ore two aides to ovary inveq.tivfi 
luccess: YJie in^'cnti^'v side and tb* nom- 
in«rcia1 .\ irood invention iiotirly 

huiidlf^E tiau prove 0 failurti fioinitiercklly. 

An UTilinary invention^ properly handle, 
can be made a luouijiy-toAkar, In the 
special booklet, ahnwii here, wc give you 
some imggeflLioii* on “When and How to 
!9ell an Invention"; practical hints on the 
routtneceial side of tn venting. We'll send 
this new booklet nloTtiC with the Ihr 4S-rui|;e 
book, '“Patent Protection" ilhialtiLlod on 
the neit poge. Dm the convenient coupon 
to rcQueat your copies-. 



Suq(\Bsf'one 

on 
and 

HOW 

to Sett an 



We Cordially Invite You to . 



Wkrn iffriffny/ to ndvertiter^ plrtiae mrrrNoit Popuittr J/ecItfniirj 
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You may not be an 
Edison or a Kettering 
but still you may have 
a good idea 



YOUR QUESTIONS ANSWERED! T1 ifTf* a 
lot of quest ioTtH til at the avcruifce man with im in- 
venliorq or itEi iJtMi for one, artstt'erod fxsforo 

lie goes tiheiicL Hem^ are a few of them that most 
invent ors |)iit \X]i to nut Hoiv ilo the Patent Liiws 
proteet me? \\'hat easy steps ran I take, without 
rostj to put iiiys{4f in |>osition in :^iip|Kirl tny lieiief 
Unit I am the first man to think of my ifiventlon? 



safe, 1 1 uni ness-! ike way tn J^eiire fituifidal help? If 
I do iip|>!y for a Patent how sliall I reaeli fjcoide 
who eaii rjmrket my iiiveiitioaT Can 1 protect ami 
sell an improvement nn wme invention that hivs 
ulrefttly U'en paientefi? These are but a few of the 
quest it>rt*i which udinitly confront the aversige man» 
You need the answers! YOU CAN HAVE 
THEM, xvlchouT cost| trouble, or delay. 




Our Bustness Is to Help You 
Write Us Today 

Foi- more tiifin ihirty-ficivn >#nrs, tlii^ firm 
iiirl}»j]]g iiifui u'jtii jMi iiivcritive Him ntinii, 
VV> iiinnn:uti a [nrff'f niciiJT nf ir^ined, rxperippri^l 
na^nttliiils — RetLLatcri.'iJ Paicni 
l>mt isnu^n, and .Seurrhcrii bn help our dlrnti 
Ai.^'ur4: aEl th« pmU-cilua tn which they 

*;ntUlL‘il-, I'"ws nrp rir!i3orLahle+ Dwjprrnt ppj" 
jiiunt:^ UiMiacnlly iLrraU|;tHl. IjifCAiiunn primtptly 
i.rti 1. Writi? ui fmiikly with Bb^lute ilh- 
puniTiri: that wlust yrm my ttrilt lie Itoatcd with 
T^trlrlcia pitTccy, But ftr^t svml for I he 
FHKF HbJOKS ahnwn nn these fwn 
T1 icy tTp with tBcTjn. I lit 'turn inn I fnijtici'N- 
liiii]«. They (rlt ynu i}dnu!i nhmjt Paled?, In- 
und ^IliliK f iivelktjuiiA t.liat wc huVe 
limrlin] iu iiHr Inlij; eKiN'rierc-e, They may HVe 
VfHJ tltllL', ekpcnjw, EVEN LATER I>1S- 
AFPOIM’MENT. dimply TiU In ihc coupon i)f 
wrLhr Ufl u ■■unlUlctitml iHtcr, No chtitKei C" 
ohliirition. MrU the {:x>u[iH>n tod^y. 



H VICTOR J . A 

EVANS & Co. 

ftectsTcmo patent attorneys 

Main Oflice; Vlcteur RuLldlnA, 

VViishlnjitnri, D, Cl- 
ot her onitfs; wnnl worth TSWe,. N>w Yotfe 

I I liWX, Munotlnock lildfi., 

.'U l-N. KmpLre Ulila.. PUvilrurftli 
amV-N^ Hoburt ninit., Sun Fmnf lu.'0 
■ SeeUTlty iUde., [.»■ Anadei 

-SfiiiJ jni' rtfF.K of yfiur bc">k», ^^Pntont FroTtn:t]on"* and 

Jiijil Mnw tu .S(»!J .m |[ti'eMl:EQn." (Note: Sncie tsHikA nuppliiHl 
liy liny nf htiilirh dirii'c-h lutn<il ^ibuVc-) 



Xiiiiii^ . 



titri'c l a Oil Xes 



Is a Patent wurth the cost? Should 1 try to wll mV 
invenlion liefort* I have it Patented? Is thero any 



wvitintf t<f flrdccrfhjers iiicchijc laeuf/on Paputttv Mrrha}iic^ 






t'Ui'ULAH AD V SECXIOTf 




Earn ta a wii^k an an j^utn M^ftanlc. tn 

thr history oJ the automotive business haa there Ifeen 
such a clurtiand for 'rRAlNED mno- K wectui iralnlnA 
fits you for a jiob ihat^s walilnpt; fur you or to open your 
own repair sliop- Read what two MeSweeny trained men 
have done- Hundreds of nth cm enn tell you facts equally 
inicrnatlriit. Dnn^t look fora job! TRAIN for It! 



Farrell, Pa. 

Clear Maer Plttie forward me 
your catalog. 1 want U to 
•dll Co my CravtilnA khjvc- 
nlra. 1 am fworklfijl tn a 
madern ftarafte althouith I 
have dui of ichool only 

four weekia thanks tn Afc- 
Sweeoy Tralnlmt^ My heat 
regards to all. A1. Kluahaun 



Hector, Ark. 

l>CBr Mac: Just a few linea 
which mlflht Interest you . [ 
left jOur School two years 
ago Ispt May. Since t left t 
havr not scCn • day 1 COOld 
call “hard times/’ 1 hate 
been wnrlUn^ ever slJaI^e t 
left and have averafted In tny 
carnlnfla $172.09 a months 
In spite Of the hard tiniaa. 
Many thank*. ThOa. J. Sharp 



EIGHT WEEKS oE Actual 
Siiop Training 

No bKmks or lenson^i the MeSweeny ivay. First you learn 
the "why’'' uf every 1 h Inft you do; then undicr couipetent 
Instructors, you [>0 the job. You work on ruail equip- 
ment and machines, with the real tools of the uuto 
expert. In elfthr short weeks you are TR.AJNED fo 
hold down a perirtUTion t BIG PAY Jt^b. Any man fb 
to W can learn, Write today for New Low Tuition Offer, 



Diesel Engines and Aviation 
Ground Course ! 

Diesel and Aviation cominp. fanll Prepare now for the 
wonderful opportunities of the future. 



MONET BACK GUARANTEE! 



Eljlht weeks of Intensive tralnlnfl, actual shop work 
with real tooU on real equipment, qualifies you for a 
bln Pay Job, If norsarlsHed, your tuition will berefunded. 



FREE 



ohli 

(or 



1ft' rite today (or Bln Free BtMrk on AUTOS. 
CfCE rhe facts about Jobs; and Low Tuition 
Offer*. ^fB.lll^a the coupon dees NOT 

S ate J'OUr It Ohlj)|titc4 ME to tell YOU how you cao train 
liig Money io eight short weeks, .\ddress l?t^pt. 10-2$, 



MeSWEENY SCHOOLS 

AUTOMOBILE— DIESEL— AVIATION 

DETROIT, MICB. or KANSAS CITY, MO. 

Writo Obt SefaiDol N«nr«at Tan 



I McAween.v Auto and Aviation &rhOOl, 

Dept. 11-2!$, Detroit, Mloh., or KansaAClry, Mo. 

Without eort or obligation, sensl me yonr nig FRFF Hook oa 
f Autos; also nil] Informstlcha about your Low Tuition oner, 



I 



I 

I Name. . .....,,,.,...,,,,,,..,.,,,,..,,,,,,,-,,.,,,,.,4 

I 

I Sireet 

I 

■ Town Age .... 



HOME'STUDY 

BUSINEft TRAINING 



Your oppestunity can never be bigfcer than yotir 
prepamLion. Prepare now and reap liie rewardB in 
earlier and larj^er succesa. fVre TfU 

flow . W iH Lc noi/r for bonk you want, of milil coupon 
with your name and address in margiD today. 



O Higher Accountancy 
O Mud. Stales man ship 
OTrafBc ManaftemeBt 
O LbiV : l>egrce of UL. B. 
O Cammerrial Law 
O IndusEtfal Mgm’t 
DDanklnfl and Flnaqce 
O StcdOtypjr 
O Hall, fitatlon MgmH 
O Fa per Smlrsniansblp 



O DusiiiCtS Mgm't 
D HuAlaC4S Corres. 

Q Credit and ColleetioD 
Conci pondmcD 
O Modern ForemaDahIp 
OPcrsoTinel Mftm't 
Q Expert Duokkeeping 
UC. P. A. CoRChlng 
O Builaeaa FagUtt] 
OEflectlTe Speaking 



LASALLE EXTENSION UNIVERSITY 

DspL UG 4 .R Chlcafs 




Hsar of Caad Bpeningt Com IsotJr 
— You Can Oujitify 

t" A^ilE=ap ■e.-if ltt,f Prfji,T.|ji., 

TruA" f dJ ,[w i,| irntotiai ''i:3l|ilT. 

1 m. ir>r. 4 i!jjJur c'^rTM* Irairt' jinj; r-; r-i iJm ("t|i 

Jl*-Jp jum up 1' H.l.i fh f ■«'■!-. Ifc. j1->< -iJ rki-Klt 

5-ii 4^ ri^P. I I., I. Cjc & 

llv4 mahKiaya. i-'Eur (i4ni4.i-E. 

iluilillJ] hitJMlI traiiiint ISlIllVll, tllr.jtU BulUk, I.T. 



I 



I 




A Sho.lD. baaic, latcrjalve Coureg complete In one gchrml 
year. IivcIiideH fundadnEtitBla of Rerrlfteratkm, Air-tNi-b- 
riltlnvnlnff. lagctrofdce, A^rfived by educEtors, endors^ 
by InUumtry, 44th year. Catalog. 




ELECTRICAL SCHOOL 

AVE,, WASHINGTON, D, C, 




MAKE TO SlbO A 

Mauy nJ OLir siiccesiifdl students are new niakluff 
hi If EDurK-y. Dur simple muthuils make It lun to 

IdHTB ComnctrOl .At^, Cvrltrinicv: kbJ ENvtinlnr 4iV liuHif. 
JLu -iinr* IkiDF. Icrm LutlCv* ri 4 l«. VfIV< f^v bL[ fni 

b<m4t. ’‘AftT ftw rWiid^ JsJ hnifii." toftnf. Stutr ifB. 

STUDIO ISII, WASHINGTON SCHOOL OF ART 
1119— IQtll ST„ WASHINGTON, 0. C. 




Cprresppndeficfi Courses In 






$PECfAL 

Onlr 

*25 



JJLEUTlirf^AL 

Ircpd 4H4 RiiiiclFrp Ir'^rr iiiuj-f-t.iinijii LJ#. 

n .Vr'1^4^ tJ-ii I N t.Jrl tLl Kr;. f -uiptR lu rfdi'4. pvjOEir (4v1.i4-^F^ 

«r|., wc.#K TrvDi* r>ru tu Ipt tvli',: mil. rrid Twvuai, ivti" L^i.!mh.iDi.R. 

4iN'l-V |.is. rvribF, P*r,r4v4 ri4<tDurc.i r>Urti. t^'KETE Ti>]l.>.V [>r Tre* t-j|ibN 

■if cpIiJi'fi'. 9l>n]n,t imijAinn'S,. it-lri. 

LIMJOLS EStHNfcE itl^Hi fiClilMfLi Bo. Slth El., Ll««4ii, KpIk. 




fV&Om 



MECHANICAI DENTISTRY j 



Spec ieE Tool Offer — Now I 

Daci't WB«t* the belt FC4Uni of VtHir life. 

If'AT’s Ikifl tiuscqris in R 

ffcipp ni^nlh*, 1 >41T J3r Hvrnins, usri b«anie 
irHiff^4»l>‘oL, ffigtitv rn- 

dimed — ^dpxi jrAo^j-f, Pnurilcii traiiv- 
InEr Inilivjdwi inplmetim. Eiiy ttnnB, 

^rrffee. writ* TO PAY 

far FREE Csteloii W Nsw YdrkScIieel *t 

Mtf bsnlcti OvntltlryF 1±S W, 31 $t«|. New Vark 




AT HOME You »n l«ara br our nwHjrm 
nrlfiuii! of intirurtioa every part o| 

Watch R.*|iebfflr Trade st bnnie. Voir 4 ?aji 
luim ipmiw^ wbilr I*arai 4 sa an 4 prriiiAro rcvuriw;(f 

for A wt<ll iisyier THWLlion oritari In hutineH af- 
ter enn>picii>w otit cbatBc of LcisirurilDU. Good 
W*tRb. TBiwi rrrm Khr in dirnt An J And ifciatirBl ly eATTi 
vtry jEDod miarin, For sortkculartl' Appllif to tbo 

Wlice«Aln Scheal af Watch ItsitvIrInR 

ue E. KASM MILWAUHEE, WIE, 



TYki?i'! irrlfinfl mrnfion P/opuJftr M^ch antes 







rUXrU l#AJ(\ T 
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Bigger opportunities than ever before are open to 
trained men in new fields of radio. Television broads 
casting is now a reality and Leaders of industry predict 
immecfiate commerci^zation will put thousands of 
sets in homes: thousands of new jobs for trained men 
will be 'created as Television sweeps the nation. 



in 
on the 
oround 

"floor- 



TELEVISION VTU radio 



in "First National's” huge laboratories 



here young engineers are 
—to fit the job — graduates 



and studios, where 
trained on the job — to 

qualify for Firrt Cla«« Govemmenf LiccnM- — which is the 
'^ticket"' it takee to get a job — and axe Firei National graduatofl 
getting the jabs? I'll tell the world they are, 

only 6 months Training 

-S-— ^ W to qualifyfor youz Go7enuiiejit Licence, 

Then you are aaeigned to active duty 
in faroadcaiting. immediately getting 
valuable experience "on the job". You actually handle the control 
and tranamitter of High-Fidelity Station W9XBY and Television 
Station W9XAL while training — 

WHITE rOR FREE BOOK OF FACTS— Telling of 
big, genuine opportunitLev for Firat National Trained men — 

FIRST NATIONAL TELEVISION 

INCORPORATED 

TRAINIMG PITISIOIf . , . KANftAf CITY, MO. 



CONTROL ROOM 

TRANSMITTER 

TELEVISION 

BROADCASTING 

CAMERA-ACTION 

STATION OPERATION 



NEW BOOK 
ON 

ELEVIS10N 



OUT MB lUAtL THIS COUPON TODAY 

$. Q. NOELf Pres,, First Nsitionsl Television, Inc. 

Dept. A-11* Power A UshI Bld^ Kan«a» Cityt M& 

PIhh lend me iminadiataLy, without charg* w ubliebtiD'ii* your bio. nw beek on Tela- 
Tialcn— "PiDtmeM On th* Air" — iiluttraUng Talavicion wathod*, and giving 
fuU fact* about big, naw rnDnay^making opppirtiuiitia* in thi* c*iaar . I un yi*. eld. 

HAite 



STBEET 




TOWN 


STATC 



TELEVISION 
AND RADIO 

- ' ARE YOUR 
OPPORTUNITY 



When urrilin^f to advertwra ptcuae mcniion Popitlur Jfecftnrtfc* 










FIX ANY MAKE OF 



SIX BIG AUTO 
BOOKS 

on tppTDii'Bl; wb«LbcF ynti WhDt 
QLuUiry OB gnrofld ownrt-. niito' 



oj($M?rt or munrly to know 
now Lo keen joitr own car WV% 
tnleltnti loot: At thotc baulw— thE? 



sro sent to yon for free esAmina.- 
Mon. "mjH hfand dpw edition hulr 
been DTPifared by n lanre ptroup of 
AmerfCA'a Rreat^t ncitomritlve edrI- 
neci5. Anybody who cwi h'ad will 
nndemtium iheo), for this irreai lUi' 
tomobtjlo coEyeton^LA ]a a verltnlliEE 
Roni mine of i'A^uable fact?. Tate Advaatogo of this oiler nowt aend 
|u tbe oouDon (or KRtl: oKiunlTiAF 



ti;^i 

cLoo. Von don't pay us a [wnny, you 
flon’t nhtigiiitc yourflrir to wiy luiy- 
thlnjF unli?w you ili>clde to bccd ine 
book^i, Jiwt tell u!i you want to aee 
tliem And tte (nil M;t of ft RPcat I'ot- 
omea, )u.-Rt oir tiiQ preHg, wlU be aent 
to ynlil n«Afl them. Toole tbem oyer 
and tiroye tu your own aaliklBCEloa 
that one hict iiIdoe, which you wlU 
nod In IheniH may 4Ave you an ek- 
peo?lve reiwlr, or help you to a 
bettor Job, 



DIESEL ENaiNES 
AVIATION MOTORS 
HOTOnCVCLES 
OUTBOARD MOTORS 
MARINE ENGINES 
TRACTORS 

AUTOMOBILE RADIOS 
ALL COVERED 



Very Latest Edition 

ThlOhlnc bookK which Ve QO new that nyety pave 1 a rifrht up to doto 
—wiring dlogrAiai^. couetrijctLon dctalL?, »«r^'lCc |>roo1cin!i — an' nil 
rlAlit up to the m|niit.p. Nowhere claecAh you net on eomnlete ami 
tlthcly lofofniaTlon. a mlllloii dnllEim of rpfioiinMiii hnvr enabh^l 

U0 to RLve you the moat autitorltAElvc hooka on the aubjcct ceer tiLlI^ 
llalUNl. i!VEr>'body intcrcated fn auioinobllca En any way will welcinnc 
these boo kH puhllHhed by thewmrid'a inrai-st pubfliAheTHof TechnlcAl 
GycLopcillofl (cat. with ofencLco All over the wortil. 



Can You fix It? 

Con you take out ^‘play’' In 
dJIfL'rentlala? t''aa you hill the 
'"ahlnuuy " In ateerliiA? L'an you 
react TIMIXDT Car you put your 
Unecr on eimlmi trouble wlxhout 
frui.'^^ine or tlnkcrlnR'^ Can you 
pulj the starter on and fl-x it? t 'an 
you Ad]iu>t Actd repair tmuaicila'' 
atou. engine, rear oiEch LK-nrluea? 

tlicu Baclis TeU Bow 

and tell you hnw to dc any Rud 
eyery auto Job ri^ht, the Ilrnt time. 

6 Big Vol nines 

Nearly 3,000 pnEcs. o'vffi 2.000 Mlufttrotfeop, wIrioE dlflcmirtg^ 
niuiptncbt eharra. etc. Ue Luaq edit Lam wlili Aokl-f^iampc*l deylble 
blTVtllhft. E^ht FHI'lI'l for 10 dsya' lLmc If but wahted r£7tum ripnm 
collect. If kept, send only *i.00 alter 10 (JaA'A, lUcO SJ.Oti a moQlh 
until epoclAl odvertLsIrm price, £24. SO, is pain. 

A Te«r*s Consulting Membership FREBt 

l>rtvlli>«e of qomrultlns eufllnocrs of ml 111 on-do] I w Amertram Tech- 
nical Bodety for one year li you mall coupon Immedlatdy. VITe aloo 
Include 2 eytra Ikn>u, ''Bervtca Bhop Management" and looao lout 
txiok of new lUogratua. 




I 



SEND NO MONEY 



AMERICAN TECHNICAL SOCIETY^ 

UrcAGl Atc. at Mth Dept. ASI4, ChlcRgo, l[llnotA. 

1 Would IIIe Id Ode the brand new O-enluliie €'dltlob of yotir 
ailEomobllij hooka but without any DhllRUtEoU t» buy. 1 will pny 
the few cOTttH delivery CharRca Duly aur] will ciiimEne the boci'lik 
And rftttm them at vour expenae In 10 daya unliats I like them. 
In which CA4e I will acml yuu £2.00 llicii and only £^.00 pvr 
mnnth until the tprclll [itire of only la paid. You arc to 

Inrludf h-oc. nonaultlUA IncmbcmhLp certlhcate ID Lbu American 
Technical S^iClety aud the two ectm VtilUinea. 

Name ^ ^ 

Scree t . - . 

City. .State ..... 

Ertt ploj'flr’a Name. , . . . . r 

Emplaycr'a Add r»a 

rlca?0 Blv'c lu. In addition, the name nnd adilrcao of 
Ulic bufthiEisd luim aa ruluTrJ^ee. 



cji Tt’j’ifftE^ itfca^p ihcttfloti Pofjufar 3 /ecAanic 5 



HOTEL TRAINING 



— Ew bethr pDfrittii.. . 5 «bilia|iil S«Ui Ki— O oehs New fniaiii| 

IniTPiisioff opfM>rtuiullrs for trAiriod ruen iitid wmiu.’ii 
in fuac^iiiiitiM, nnti'jjiwiilc hotel ficM. Qualify tliru 

Ahnrt, ilitcniiEvh' unurrfc in AlTtericA's 

urilj' Pirltuuvo hutr-] training ir.ilitute. Crjtiic l;: 
Wq^hiuxPtn. Lcttra in foiu" muutba on real hotel 
equipment. Study under expert inafruetnra in 
fctXl.tXXP apeeiAll.'y deigned inAtitute. Enjoy Uic 
httPirtione ol Wa^hiiieton while training, D!iy 
eliiaaca start Jao., Feb. NatiDnal Plaetniem Scrvicg 
FREE of extra cl i urge. Hun- 
drctlB dI grad lint 44 "making 
good^* in Hotcla, Resorta, 
Clubs, ApHctnient Hulcia, 
SchociliB, Refltnurunta, Tlospitplfl 
tsvctywhirre. Free Catalog gix’es 
full ddtnilB — write for it nmc. 
LEWIS HOTEL TRAINING SCHOOLS 
OlMliInn RmT-34ll Waihlnatun, D,C. 





IVuf 

C..t V-ri- 

Ktekt?!'' 






CU EC ACD 
T*clli 4 



COL LEO'S 
ahth St., 







BE A CARTOOmT 



AT nctxK IN' Vrtim 
und^r ptrvitnal -ruE*errJ-‘l:;-n r-'f tliafarar-m 
rartoonL-l NPllM.^N llAltS 41 I crfliii:)r ef 
"DAN HL'NN" niijicirliiif i 3 *>' In 

hl^ iw^ieri. S'lK'^aiJi — Fntne — Re.il Mon«y 
Turj’ hf Yitun wEi -^11 I -U Mnr^h*s 

lEmpla histhada and Hcreu. deni .1 nAme nnd ilx centi— 
■tamnfl cr Celrt— far ilcttlla of MAflBH^gl Persiaal caurtc. 
ACT TODAY! MARSH pAHTODN SCHOOL 
ChEcaga Dally Nawt Bldg,, D«pLMIi Chlcafa, III. 




thr rltiL 



giaaF ddidi t t a i aggasgnga 

BY OUR PR OF It ''SHADING PLAN 

OUR GRADUATES SUCCEED 



ElhiB [ft DLir fuim n4uiJrnU 

dtfiliK QT«r t'EIMkJU A ^ CAT. 




ClllMfi 

bnte now 

ikyvt sumcs 
TTN'CES m 

vum m 




$ 

■ ^ , - , 

Rwlkt .^hD[in. cm r»l nuchimrrr BrnS nfnipnHmt. y<Ki drh 

tl— «|T B^nrLnir«. P^[>lDjnfMtnt 15«Tvi«f far lift. 

riA, Mali euwunn tailay fiir fr^ NkA which Lrlli inM lirnw 

hrindrtdB biBvn tiaL'ctJiHrnl liBiIiC< mrfi BFttt lAKIna Riy Lritoinr ui4 



GET 



slOn, aytwAltre ' 



tfioP training 



FIKANCE YOUR TUmON 

DETAILS Of WY AWAZIKC OFFCHt 

fin-kihH in PwArtcPurt . T 5 ilhpl«piG±««g, Toaflrtrt- 
litre weehe ef otectlcBl ibi» warii In the irrMtCdme 



hiiny 



i 4 J dBEaili af my ^'Pay TuiUan AnwrCraduatlfln^' Plaru 

H,C. LCWISr fYfei,, COYNE RADIO SCHOOL 
5DQ S, Paulina Strwb,DepL»>-3H,ChkheoJII. 

itVfKT lUanf fuuK uhI Ibcw. T«H hew I can pay lor pWr couttt tif* 
aa«y puynant plan atT*r I grihtuata, 

No}fig 






yli/iftrjr 

Jet' ft Stale* . , 



ml 
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WITH DELUXE 
ACCESSORIES 



Now You Can Own 

FULL-SIZE 

PROFESSIOHAL 









% 






ARC 

WELDER 



For Personal Or Shop Use — 



Or Go Into Welding 



ForYourself 



Finest Quality 

DE LUXE 
ACCESSORIES 

With Evcfy W elder 

Profffislonal Helmet 

ProlMitR (apifralnr tmni 
npurk^ wul[]pr''a 

"B-unburn," 

eleotro-titah 

ELECTRODE HO LOCH 

ilcnlimnl For 
huhUl^h' iiliy alsiv WL’Icl- 
lEMft rofJK. 

LEAD CAILES, CORO 

Hoe3tdi.>ilbU- — 
ttrChireiiJE l4Muribi 
nuxlifiTi For 
Lnulru! 

WELDING RODS 

f] riicripi]>a Oiiantlt)' 

\v^hL- 

IlK R4Xl!l. 



Wlay tTimw away profitn by KndiniE wtldina jqIjp Now with tlie new, scnfuitinrjally+ |ow-]Trinerl 
Alaadin Eleetric Arc Welder at onSy S3‘1-3S ^th De Luxe AcreMorien,_>ou r-nn da yumr own wyjd- 
inf[ nnd ptiiLe maii?y doing oiiiDid^ work hnsidnAl Now for tilt tiuiOt iavontors, laborntorleAH 
expertnicbt-sl and kiomo work «Iio^h<, rt:|.i«ir niul atHoIjine sho^Pi, Kura|!:«9, faetaidefl] etc. nui own u 
powerful, efficient Electric Arc Welder that handlen d]I kinds of weldinjE“everythj njK from, fenders 
jkiul light sheet metal to motor bUneka and heavy caBtin,»=-for lesrs t^n oAe-fifCh the prire of 
SJoy other e^tupnient of its kind! ImaRineC You just plug the Aladdin into imy 1 10 nr 2l^V^DEt 
A. C. socket and do practiciiJly any weldJnj^ job, ri^t dp tltE apotn olleo without reojOviUH 
the part to be welded . Ideal for all kiadis of fmaintenance, production and experimental 
weldinE jobs. 

The Aladdin is not a toy or an 
experinieut. It is a big, lOO- 
pound, sturdily-built tool that welds Iran. slogI, uJimiiiiLiin, bronoe and 
their sUa;^^ and do» electric soklerinH and braSlUii;:. 

ITbea ataJliliird winding rnds^ Controllitble cturrnut — 
mstandy od justed- Costs only a few iwnuies an hour 
to uue. New Prlneiple ttiskea aEuacing low price 
powlble. Often returns its <;oat on first two or tliree 
jobs. Can be easily put in auto, truck or sidecar 
and taken to outside jobs, Equipp^ with casters 
for moving around in shop, fCo etperienoa or training 
needed to operate, Simple, complete instruct ione 
for doing all kinds welding jobs included. Aladdin 
is used by 0. B. Government, Anaconda Wire and CaDfe Co., Eastman Kodak, 

Johns-MaJiville and hundreds of big companies^ 



Get Amazing Details — FREE 

} ' for atosJilnK detads 
e 



TESTED 



AND 



APPROVED 



Send today for ntosjilnjc detads about 
Aladdin Electric Are XVelder at t3l>r2h 
with L>s Luxe Accessories. Now you can 
own this highly edScient, high-powcr^ 
PROFIT-^IAKING, welding machine — 
factory tested s4id fully ^oranteed — at a 
fraction of the price asked for others. Efisud 
now for full facts. 

COMMONWEALTH MFG. CORR 

37 S 5 BDBchiTiDntp Defrt, L -12 
Cincinnati, Ohio 



MAIL THIS COUPON NOW!| 



Common weal til Mfg, Corp,, Dept. L-IJ. 

17M Occchmonr. Cincinnati, Ohio 
Pluaiic mall me at ahCr all facts SAd dcialts about 
Aladdin Elntrtc Arc Yl^cldnr At unly »:iV,2o wltb 
l>e LUas Accesflorics. 



.Iddrevi . 



Town,., 



TThcft writing to adverHatrs ptcaae Picziflon Popuiar Iffic^iaiifcd 








rUlfUl^AK SlCCTIUIf 




IIJF1I5 do not have to be complicated to be profitable 
when Patented, The 5c and lOc stores flourish 
on simple Patented products which are commercially success- 
ful, ITie zipper, safety pin, thumb tack, paper cHp^ collar 
button— all simple, yet familiar inventions — brought their 
inventors rich rewards, If you liave a Patentable idea — act 
to protect it, Many of the most useful, widely popular, greatly 
profitable, and extremely successful inventions have been 
very simple ones. Vou have only to look at the devices we 
have pictured here to realize how a simple idea may become 
a utility bought by a hundred thousand or a million people 
soon after it is produced. Don^t be afraid that the simplicity 
of your idea makes it valueless. The thing that you find so 
simple that you wonder whj" a thousand other people haven’t 
already done it is often the invention worthwhile. 



HOW OTHER INVENTORS GOT STARTED 




The list of men who succeeded in invention with only 
a poor boy's start is a very Jong and noble one. Pov- 
erty, hardships, lack of friends, distance from the 
market — these could not hold back Bell, Edison, East- 
man, McCormick, Whitney and others. Everyone 
cannot succeed. But every man can try. Courage, 
sacrifice, and bard work tnw bring you a measure of 
the success these men had. Lack of mechanical ability 
is not a serious draw-back. You can always get 
someone able to build a model, draw a detailed design, 
or otherwise materialize your idea for you. The big 
draw-back is discouragement. 

Yout IdoA for A practlcAl article or An improT^inipnt upon ar 
old one should b« patented ^OW. FroqueuHr mony of the 
tbousAudi of Applications filed in the U. a. PAtent Office eftch 
yesr are for the same or almoist the sAine Ldos, In such a esse, 
the burden of proof rests with tho last Application filed. Sc^nae- 
times A deln^ of even a few days in filing the applicatiou means 
the total loBB of the patent. LOSE NO TIME. 

Tho entire lime of this large and experienced org’snizatiDu is devoted estclu- 
sively to patent and trade-mark cases. We know the roles nod re^iaireinenls 
of the Falcnt Office^ We understand the techoicalities of Patent Law. We 
can proceed in the quick eat and safest ways in preparing an application for 
a patent covering your idea. 



FREE 



Th« BiotfrAtlilk^^of 
G64r|i« EaHtniHu 

Views of the man 
who uaed Patent 
Protection to 
amABB milljani end 
eive perfection to 
a new art-^Pho- 
toAra.phy — it- 
self on* of the 
^dteat inven^ 

Cions. 



CLARENCE A.O'BRIEN& HYMAN BERMAN 



FtEG I STEREO PATENT ATTORNEYS BEFORE U. S. PATENT OFFICE 



70-X ADAMS BLDG. 



WASHINGTON^ D. C. 



Wfte« toriiing fo adpcrfiserj pl&a&e nufnfion F^^pular Mcehartics 








^'JI\ 








TO PROTECT YOUR 

IDEAS 



WITH A U.5. PATENT 



Send foe 



If you have a new idea that 
is patentable — and want to 

secure for vourself your in^'entor's sole right to profit 
from the idea^ — you can*t afford to lose time in secur- 
ing the protection of a U. S. Patent. Other inventors 
may be world n? on the same idea right now« Should 
they develop this idea and file patent application 
before you do — the burden of establishing priority 
will be upon you* Our Big Book— "Patent Guide 
for the Inventor"’ — will tell you the quickest pos- 
sible way to secure Patent Protection for your 
idea, SEND FOR IT TODAY! 



The FIRST IMPORTANT STEP in SE- 
CURING A PATENT— is to obtain the 

services of a Registered Patent Attorney. 
The U- S. Patent Office advises that you 
secure the aid of an experienced Regis- 
tered Patent Attorney to prepare your 
statements. Establish the date of your 
invention as explained in our book and 
disclose your idea to him in correct form* 
He then makes a SEARCH of the Patent 
Office Records and reports to you on exist- 
ing U. S. Patents which mi^ht bear on 
your invention, giving his opinion on the 
advisability of proceeding and filing for- 
mal application* 



REASONABLE FEES— CONVENIENT 

TERMS. DonT worry about finances. 
Our fees are very reasonable — we can 
arrange convenient terms of payment* 
It is OUT custom to permit clients to pay 
for our services in installments as the 
application progresses in our office. See 
our Big Book fees In obtaining Pat- 
ent It explains our arrangements cl 
Send for it NOW! 



Fri%4> Her or d of 
Invemlon Form 

Usr Dur FREE “■ Rcct>rd 
tion'" rorih to asBiat you 
i D£ dncriptivc cutliiue 
idrai and to fstAbliih tbe date of 
your Lovention- With It you can 
mnke a rough, aketch of 
your idea and it wit- 
Qeaaed in a mBfiner of JMM 

value to you ei evi- 
dcncc aht^d occa- A 

/ 



•ion onao. 



TEAR OFF 



CLARENCE A. O’BRIEN 
and HYMAN BERMAN 

Registered Patent Attorneys 

70-X! AdaniM Bldif. 



AND g 

MAIL g WASWiyiCTOHV^ D- c. 

PI^B0 send me at your Bl|r Fis&e 

Paite Book, ■'^Patent Guide for the Inventor^ 
»ud your SpecloJly Prepared ^'Record of 
Inve&tion^' foi:%. AUso George f^&KtTnaii 
BJwraphy, "Inventor and BuelneiM Man/' 
Tnii request doa not oblifnfce me. 



# 

g name 
A ADDRESS 

/ 



(PIcue write or Flint plainly) 



TFA cn v)riting fo wi4tnUan Popular Mechanics 






X-UC-UIhiAA Al-' T i;^iV4r^QJLl.l V tSJbVj J. l^U 1.1 



A 1^ Booklet Free Highest Refereneet 

Em I I* IV I Promptness Assured Best Results 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Hand-McNally Directory of Bankers and 
Bank'Rccommcnded Attorneys, published by Rand-McNally & Co., Chieaso, III.; The 
BaEgott & Rs^all. Directory of Guarimteod Attoroeyi, publitJ^od by Legal Directary CarporatiDn* 

Bouton, Mnu. ; Flus^t^P Law L||t, publiilicd by Legal DiCerrtary PiihliuhiiLg Co., St. Louia, Mo.; AmcT* 
ican Lpwyert AdqubJ, Cleveland, Ohio; Banken Service Legal Directory, Bankrri Service Co., Bouton, 

B^e'u Law Liut, 9 Park Place, New Vork Ci^, and the Central Guarantee Co., Banken and 
Lawyeri Directorici, Empire State Bldg., New York City, 

WATSON E. COLEMAN, wIcui'Mr™ 

nCGISTERED PATENT LAWYER Y1Ffl9n IPI lH I LFa 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 



ypTMii , 



ITOBs 



NTENT 



•y E N 



HOW TO OBTAIN A PATENT i 

Writlvn br> Forrxier Mrmberof ihiDEuniin^ i _ 

Iau Corpse tuza.zsi of Ih* fBlent OfAe*. L ■ . 

ir T<m wbEiI lA profit by pour ld«4. TW bK^uIcI ^ - - .J 

tska UteOU to for • U, S. Put>nt Ut I 

one*. Your Srit uLep Ip to rut thip Fm Bnolt. Tblp 
lotUf*Ut:(nir IlluPtrutpd book contMins Toluafale inform^ 
tioti |iou sKould hairp. It tollp pou fullr hov to ohlpln a 
n«t«nl on rour fda* in tbn qulckcpt wa.]^. With thii Free 
Book you will uTuo rueciup a '^R-ecord of Invetitloci'' fortti on 
which rou cpn EtMily rccDrd jnur ■dc'B... Pcnonnl %ti<I Con- 
Adantfcl Sprvint Your cOke will be portOiiellv hundled 
«nlr bp ■ RcflBlcreil PelHil Attomuv who lu also A Fermcr 
Mrinbcr crf the Ejumlri brtc CoffH. of f he tJ. S. Putent Office, 
^11 camni.iJTTiEMttan9 cani£d#ntEol. 

■ill eSUMd TOUf hr FREi PITtUT leCK md ItTEOim OF MTEmOl Ftfw. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 



YOUR IDEAS 



Get this FR£!£! Rook 



Nuw YarkGllv 
WASH] HfiTQH, D 



t«iS Woofworth 6iag,.. Dupt.llfiA 
IVIILLLB! BUIl-mNC, Dupt, U«A, 

Pica** pmU im nrar Fi*e Book, ''Hn Ip Ohtale U Pptnerl, 
H«BrU *d iPtwvtbkA'" term. 

NAME...... 



C. 

IMtr 



ADDRESS. 






PATENTS— TRADE MARKS 

All i bveiitiaciu aubniitEed held oonfjdential and 
given penunaJ attention by iziend>enar the hrin:. 
Form, ^^Frtdune# of Cent*jitien'* ond frufrucjiortl, 
"Wfiiii la Four RiahU" — FREE! 

LANCASTER, ALLWINE & ROMMEL 

PmiArit Law O iff 90s 

Ail Bowan Bldg^ Washington, D. C- 



Relieve 
Rain In 9 
Minutes 



NEURITIS 

To relieve the torturing pain of Neuritis, Rheuinatism, 
Neurnlela or Lujubafto iu d minutes, get the Doetoria 
Prc&eription NURITO, Absolutely safe. No opiate#, no 
narcotics.^ Does the work (niiekly — must relieve youf 
worst pain in nine minuteg or your m-inev baek at 
Druggiet'a. Don't suffer. Use guaranteed NURITO todajv 



Protect dK liitTirc prcifitu from your {itu by 
Kcuriug 1 U. S. Pacent. Dcbyi are ofEcn da*' 
getOVU. t pri^pl and persanai attention Co 
yOMr il mcrusteii tD uiukilled 

AfljLitinti. Tbc Patent Ofti-e itself urpts you 
in BcEect a Competent K«|{iAtened PaceflC Al^ 
totney in order to ptotcct y™r intertit* prop* 
trly. TtwrcfcKrie, wrbre d^e anting eis:, 
a;nd for my NEW FR EE POOK und gel rbe full 
3hd Twilh it I wlU Acnd }>og[ my FftEE 
‘'Iteciird of Invrnii«l"form. All eoTreinmd^ 
enoc utriedy cimfid^ncui. M«i| C*uvn TuDtT 




%TAim 



L. EDWARD FLAHERTY 

REGISTERED PATENT ATTDBNEV 



707 Inlureutlonul Build Ing WASHINGTON, D, C 

PlCiUe vnd iimnciJLalcly your FREE boob and Reetjr-d of Invcntiraa 
Forio.. 



Namt. . I 
Adi^cii . 
Oty.,., 



SU(«. 






New Ideds now Sdidbie 
Before Patenting 



Liiictui LnvrtiliDtt^ tnuy tinw be tnnrkeled 

" tliiit wfl iiiJn- 



witbout put'^ntiiu: CTpAitne. W'rtto for pri'mf : 
ee£U3fii|iv Kli botii ajul un^atentod lnv<^ntii.uu. 



Chartered Institute of American Inventors 

Dept. 4, Barrialcr Building, WaRhington., D. C. 



INVENTORS 



ibreeBt 
fj^rd 



who derive 
proble ktiH>w and 
ce r mi n ^ im p k bu t vitft L 
faeta beforiD applying for patentu. Our hook. T"Btfnt-S<.n»n, 
giveM thoae fuDta; Hcut free. Trade Markji--Ci 'pyrightii. 
UCET i UCET. Fii. \m, Oi ¥ W. ff, Ll.|H L fflSHINGTON, D. C. 



ALBERT £. DIETERICH 

REGISTERED PATENT ATTORNEY 

S13 B Colornda Uultd Ina, W A3 II I KCTOM, D. CL 
Booklet on PttifntM *rrt( /ree 



fib Protect Ybuit Invention*^ I ^iktfuL 



tTtjrf 






Deluyu ere duuEeroun uort may be very 
iHMlIy. My perstmal &ervJce aueurisfl 
prompt adlon. strict ronEiaencp. onA a. 
mlaLmiiai of cxpeiuc. I suEFrest that you 
uend me a mo-del or druWlllir, DT tkeieh 
and dEsrrlptian of yotiT Ifivf^iUOIk, Mid 
F5.00. [ Will moke a. oeiireh ami report 



ptoEdptiy u to Etu ratentabUlty end semd 
you a eapy Of my hoetlet. Qr. If 

you pTcEer to rcud my uaakltrt flrut^ mull 
the EUtueheti eouiioo at aoce. i wtil aiuo 
send my Record of Im-mtloo" form. 

{ Over Sd years experleace as a. Registered 
■Utent Attomey,} 



L F. Raodolph, 

Plean eePd me at Oboe, free of eburue, your 73- 
puge booklet md '' RecoPJ of iDvemloii'^ form. 



Name, 



fl PERSOnFIL COnFIDEnTiClL PHTEIIT SERVICE- 



AddrM., 








ailL 




HewKm 6 c§M 0 ¥/£ 

Shows Charles Atlas' 



the Giant Muscles 

Ripple Over His Amazing Body f 







N O\y you cao WATt^’II "Ttic WorkTs ,M<wl PcrfctHly Man" ^o thronph 

hlH See hhn fiflx tliosti mijility miirH^leH on hh 17 -inrh Inrcps! Ixjok :it. ilmt 

i-normons clit'i^t exiiand. Boyl Wliat u. buiUll Find uutt ^■itlj. your own 

i wLat Dynamic Teiialon liftij tloiie ftir Iniu — wind jL run dt> for yoti* Grt tliis 
'Uiew kiini of movie"'' of CliurJea Atlaw in action. Mail c-fjuixjn Ixdtjiv. Afjt 
promptli', 113 ijupply ks limited and tliis offer may be wilijUrjivni al any t.Iuie. 

I'll Prove — in Even the 
First Seven Days — I Can 
Make YOU a New Man! 

I nwd to wolgjh only 97 pounda; b Bickl>' soare^irQW^ Thtii 
I discovered Dynamic Tenslan — my famous method of 
body-buildinff- It ebanxed my life — i^ve me the hody 

S ou *« here — twice woii for me ihn Utlen "The World's 
lost Perfectly Developed WbaL Jt did for me — 

and for hiindredfl o! other fellows — 
it ran bow do for YOU, too. You^ll 
Me, in even the Erst 7 days, why 
I ean make you a NKW M.4.N— 
with hij; muscUdj amoahimr Dtren^b, 
the glowini; health that refiiste eick- 
eiids pimples, conatipetioa 
and otJier trijubl**. U'« fun to build 
a bcuti' body my Dyaem^c TeniLan 
vray — ai home, in nporo tl me, In (he 
pnvoay of your room. And [ haven't 
any need for no DtraptLoiuE that miffht 
sdaln yoiir heart qr othF.r vital orctoi. 

I don't doM you or doctor you. Dy- 
nanuo Tcaflinn. la all t need, it's 
tbo natunl. tested method for 
dev'clapLnff real men Inside 
■ out. It distributes added 



and 



poimda df ponorful umsdm over your body, 
getn rtd oT surplus fat, and you the 

vttalLty. Htmonh and pep Chat: wlu you tho 
admiration of every woman and the re- 
spect of any man. 

Get This FREE Book 

Mall DoUpon Tor your ^'movje^' qf me In 
acEloh. ThofE la no chazve for the "movie’' 
Itself. Merely cocIdbe wrcb coupon lt)n 
(pOstJlKO Siam ps Bccopl4!d I to oovnr mv ootuiBl 

expense of pt^BtaCe., packlnfc and idilpplpff. 
T'bat Is nil. And thom is no obltfatEon of 
any hlod. I will also send yon FKlltl ipy 
boolt, ^^Evcflaailn A Health aud 
Streoftth," It tells rI] about my Dynamic 
TedmIod method and how It had made biff- 
rnmicled men out of run-down sidcqI mcnB. 
Reo, from actual phutus, bow I have do- 
veiopod my pupils, tn my pcrtrctly balancDd 
propoTtloiM. Don’t be only b>ir iho man 
you CAN be. Find out what I can do for 
you. RlioW ms you're a mah of ajCMon. 
Addrotei me penoeallr. iwtaii coupon (or 
letter) TODAYl CHAtlLES ATLA$, 
Dopt. Eh. I IS Eaat: 23 rd Street, New 
York. N. V, 



vaMButsaumgaBnBtaaemBtmaaia aa* 

■ 

• <IHARLE 3 . AtX.ASf Dept. 

115 Ea.ae 33 rd Stmt, New York, N. V, 



sterling 

SILVER CUP 

given away 

BEaDSii ii Iii4qhii lilili 
on. falneb Bia^ivanav 
ti«4a. EaErB.n4 

aj-VH It to popll 

aii.kn elhvI. ria|ift<<ra- 
mat Id do'miiiPDirnC In 
■wil, a l lji're- 

lun, i W bTya*" 
aquu obpoMTal 



CHARLES ATLAS 

IfoIdfT tif thf iplr,' 
'TAe It'ovfflf'f iUnjt 
t'fr/fcltitftfiftopfit 

,v/ua"‘ «cft in 
!rit mmpetabM/i 
Jt tfw only iVd- 
tfonaf and in- 
tf '^riational Co^~ 
rerf hrid during 
}hi^l /l/bwB ^rim. 



T wwnt Che proof that your system of Dynamic Teqalon 
will make a New Man of me, yeod me yntlT FfLELE Boob. 
" Everlaattna Health and fltrenfith.” 

1 opolDse IDe merely for pnataffc and naeklnff rpogtoim 
stomps acceptedi. 3 q otso send ma FnFE vour '■dew 
kind Of movie," 60 "movlTwir" pictures ahowlnf; you Id 
aetlna. 



Nomo. 



Address 



City. .State ,....*. 



W/ic» tt’vfffnff to Q4v^f'tiBer9 pletwe tiie-nfimt Popular AfefAanlcfl 










YOU CAN REPEAT ALMOST 
EVERY EXPERIENCE IN LIFE 



—EXCEPT 




Today la fife, Tomorrovr is a hope^ VeattrdaY it 
dream. Nothin]^ 30 dead as a daytkot has passed. 
Only the trailmg douds of meinory remain. 

One today upon another iodijy — ^hovr quickly a 
decade is built I Youth approaches manhuod la 
high heart, embraces maturity as the period of 
his comjuest, then “remembers with a sigh the days 
that arc no more." 

So life goes- — like that* NOW Sg the only oppor- 
tunity, NOW is the moment of guccesa* NOW rnen 
decide — NOW men win or fall* 

Are yoii cmf of the men whii are womirrijig tp<lay what 
hiippeji to them ttjrnorrow? Then rrmember this: J/ 

take fiire- a} wUt take f-flrc a/ An 4 uh 4 

of I he mo&l iiiipiurtant saf-tguanis yuu can lak e is to be cerUiin 
your framittg is mcKlern . . , that yuu are n^lrqualely ^quts:^ 1 ;led 
lu tnaiirr the of Ib-H* T-odiy, in almost evrty 

tinr of human endeavor, aiubiuouA imm ate inode rniriEig their 
iraininG by apaie-ltme irtudy of International CofTesfMimteiice 
SchooCs Coiira's. Their act! cm is a guide to yoo— and NOW is 
the time to act! Cumtiletc ioformalcfjn on any subject in 
which you are interested tsEH be sent wEthout cost or obligalioia* 
The Cm[fM>n, is for your convenience. Return it today. 



NT EttNa'^irjii'i Al. COMFUESPOND^NCE SCHOOLS 



B*x 564 W*H, Hrmolnu, Prnn>. 

WlE twill ikljliffaltnn, p-IrAf# ifiiiil full pirtlculan Hbtiut t 1 i« sutU-Hnl 
before wUhTi 1 line aiurkeJ X: 



AND 



TECHNICAL 

O Aii:]Min:l 

iU AxcbiteelLLFBl L^raftiDtui 
Q BijUcliuir KBLlniAiinir 
P CduLraFiteW bdhI BilkNler 
O J^UdrlUntt Ilmfunn-nii 
Q -tpl rUurLUtaL lElltHueer 

□ ElceuirhC Emiur/ir 

G WcLEiikc. I’Utwlrie Jk.iut C riui 

G llrALLliEiji MliDp HlueiiriJi'Li 
Q Ttl^racrh Knclm^r 

□ TuliititHHuf 'n'i 4 rlc n 

B Mw!|iiinir-Hl Enflruivf 
^lockAniiral IJ rikltBiriii.il 
n ^Ikrhiiuit 
□ I’At [iHTtninknF 

□ Kounilrr I'rxriiiirf^ 

□ Shne( \lpt|il WitrkeT 
G ll-nilrrniAlL^r 
G YrekLmeiLt af MetuLii 

rj ^lauBcenLC b L of luveriELuiu. 

BUSINESS 



CDURSEg 



INDUSTRIAL 

□ l.}i«tti*|. IClIlfjjliSa 

□ AviktUin t'lnir, □ AuUi Me<rl!iiinlD 

n I'lbEuthibE p lltjlUuc 

G Air CEMiJiljanlEic □ ndriEvrii tina 

G '-‘It-FViii tjiiciiirer 

G Eil^lrEb ICtaEilirar 

G Mi^r(ri.ff Knjtinner 
G (liviE JCiiBinrtirP 1 1 ny EmbIiimif 

Q BrLilce Lnciiieer 

G LIrlilge aJld Uu lirEliijc l umiiBn 

P KgFv.fiij'iiig nli'J M«|ipiiVK 

G R.. IL l^'iwhitLiv^M G Air 
G IL IL l4cel.imi Fnr'bUJB.q. 

G R, ]L ijirnmJmen 

G T'oi'^Iiu-bIuf G dipmulry G FIlbftuu^' 

G CoiiL Milling 
G XdiViignLJnCi 

G CtntUib. ^[iLiiufartnrini 
G mllcn ^ImiuCtic Luring 

G Agrii^iiLutFe G FrtiEi (Jnr-iiig 

□ FmJ-ming 

TflAININD COUBSES 



P BmiiiiMii Mk.n3gnluen E. 
G iad.LUilrig[ ^Irmagerriaut 

G YrjLflie ^| b pkakEFiKni 

d C.l’. AcMJuniftniri' 

□ Bo«Lk 4 ^i;iinic 

G ScchetAFilil IrVnj-lc 

□ Com AerniiniBui 



G LfltLe-rlrig SJinw Cnnii G riigni 

G £ilcti>if(:nip!ir and Tlrvins 
G Civil .Snrvlre G Muit ■CJBrrU'r 

G IInUviA^ M„j| CJrrk 

G CfuiIp Bblbdcil ijuliierli 
D lliltlb ttclinul ^iiibjrirlk 
Q C'dtLeii'i PreiMiFTitiir)' 



G t$ti[«knLBiulLi|i G AdverLioinc Q V'imL Vi-a-F C-uJlrgw Sitbivela 

G -‘*^vu!« mtnlifpn rtBtMmLiiTmhjp ... lllilBirnl ibc G tlpnbl^ll 

P lluidli.ttM' C-nrTC*E><>rul 4 >OL':e G CaFUWIliiil p l'ri'l!<;ll 

DOMESTIC SCIENCE COURSES 

□ PmfcnkiDitl l>rmini.aliiuc □ MlLUi^'ErT- 

Lb<J llenkcbittR G Fo<.h'Jb ninj -Cecii]cefv 

G Humii l>r««iTitB.lil'ng QTrn ItiHim a.nri Cafeteria 

Q AilTAiLi'FtiJ Tlr'HaiBiiLkLiiLd MiLiiBcejiiBitl, C'B.ii'ribt. 






iVunip..,,.. 

A rl ilreif — rr— . . , ...l...... 

fffk - 

rrfrcttJ ^ .h 

It gou rrildr in (.''iHodiii «rFi4' JfUt roHp«n ro th.0 ^at'TJraf inBiri 

Corrt;ijiuPK<feadti C'!iNiJitle')i, Llmiletlt firBix-ilo 






TVAun icrifiTi.o pfcasff menffoTii T^opwlrtr Mechnnlca 



Cheaper HE/WY 

W^ISStCQAld 

Ni^w InTMition Fit* Any 
or — 30 Day* Free Trial 

tleEnftrlwbE^ laventrab liumi !M% «ir, - 1 ^ 
of a eboao wiety oE nil ntitBicMUile nvrry^ 
where. Uoo# away with caipl, wvwh mebu'#, 
‘‘jirt gn J tlrndgrry* Clna, bUhdi. qulcki like 
riw lieaL .3 EiiuAi hoLier ttuin roiil mid 
i^llrpipcr. TempeniEurd iKinTnlieiJ. NomuTB 
cettinr up on hitt«r cofd, wintry winm- 
IngB.^ atanir p.4lbjnB^iq h-B.|Urm, N't> hbb dt 
eleelrlcily.aeedRiJ. SbFs'bb bziv EKrdLTiBrv klirlwn mice. £aiy to 
lr|.Pta]l”tlO dkiihkCe |a Blonr — yunply i|it« in Rmboi oL any 
Utove, raurv, bea.i nr ur lurmuie. L'obFb jiLUt k fe-w CBntB 4 dgy to 

npr-rtttf . TRY AQ aAYS AT OUR RISK. Ln wieitrw 3 u.BtQry 
pricBi BiLd DU^Biy rriBli. Writ* far FREE CATALjOC.. 
ACENTS and bpmt* tlm« ¥r 4 rk*r«: DLl ti«atue» tuouny eKia 

Vbbx; [lennld buy to mvb. Wnt* fur Fivo biiriier after tluL 
bebi-lb ynq in bu»iai! 0 B for yourwU. Act XOW! PiLed- bih 
by XVlT. Roud of Fire Utvdenrrlliiri, - BRIGHAM 
OIL BURNER CO., Clark Av*., St. Louis. Mi>* 




BC A TRAINED yf umJ 

AUTO-DIESEL EXPERTi^IL 



PREPARG HOWfor rich HflwfiiTdp irf ofrocrtunlCr In tbhi I 
BIPWIH* HmuBlFT. DiflBBl-TrBtnaO |^m biKdeO rcir tra 
hbuiu, IrartriFR, fk/m iM^w-r *nil LigbliiiB' pLuitB, I'eij'tLcif , 
plU OlTm gbirlL mj ia gDod 

3 IU 1 e ' 



hani blfBr, 



p repair baauiiiak al ymir.^r,, 

honiB-Mwfy Khool. 
' AU ret. I itkpi i:t . ijiri'iiL B 4 j.li nk-y-u-^yw. 



SEND FOR 



hflOTOR INSTITUTC of AMERICA 

4ag4 Broadway. D*pt* ChiCPgo. lllJ 



FREE 

BOOKl 




l ImiianiJils 

fuLLLre Bi'l iV I Ey. Bmili|rF l^B 

rniJitrar ElrtPlliinnL xiiLpjrL'tB BOLtn rfliil!i.'. Srjiri 
Larn whiln trumLng at botne. Ciiky. Low CnsL 

irKi.iHifi ntLTL lueriuBfufry iriiifkHi. TiVilIs for LTlLilji 
IU)I|K. I.^Xim Eu eul-ri Iq STfi A trf'k. 

L L. CsqIli Schgal at ElKlrkUtr, D«pL 18, 23^ LawreiKB Avt., Chicago 




89 PAGE BOOK I 

•niuiTKAriD- 

I SENT free 

j iMvOSLiwinBB rto 



ir you S rt oulch [ - Wr wDI 

poiitpud — r.<r HLi ilkya 
Enae r«ading— iit*W Ua pagB 
VaTe* ilk#rl^i<inE' if-o-r. 

tUng VOirKKACT:TUiHtlnftf ||J 
BBVii ItiiiidrBdB bt d«tlan. l'.p 
every itibii pif wimtui i4Hih. 

I Hnir B. ainbiK. rtfil. viiLtb for 
eltllBr libBtlljr -rrh r tn'.*k; |tig, 

doyi fr-tp TABilfbE— Uien 

■Vfiil ft Jio, tlLkal'«lia, FB' 
i tibnt h.~1lMt'l slf! 

Praf . 1. FrjkchrmgBr 
StuiMO 13Sa 
M E. Lsho «%.* Cbicaco 



Learn Public 
Speaking 

At b(»ni4— In spare time. Many nv^rOame 
‘'at^ipr-Truhlu" Skin aaLr-wrmfidBues, ar^d iarrra^ Ihei'i' 
BbnpTiiE Wittaf, ElitTii«lk ablliiy lb nrar ntihan by 
effwihrp iLVfrli. Wtile Tit fit* br.niLcE. ^fu fj 
IftiTl Wenders IV-tiA HVU* *="1 Ft-^iiiKHittit*. 

HOWTH BHERrcan IMaTITUTE, Ovyi. tlM 
3Uf MTahlgBn OasttiM Chiakiii, H1 >IbbIb 



»■ All. FOn FRF.E OfFORMATlOX 



BEDFORD 




1117 Bedford Ave., Dept. PM-4Z 
Urooldyn, New York City, N. Y. 

□ Autn Mechanic O Talkine Picuirca 

□ Ay 13 lion Mectiank O Welding 

□ AemnaUtical Engjnccrjng 

O KefiigcmLifm Q Machine Shop 
O Oil Burner O Diesel EnBineerins 

□ Air CE^ndilioning □ Sign Pafnling 

□ Electrical □Window Dieplay 
n Radio and Television Mechanic 

□ Archltectunil-Mechanical Dralting 
n Armature VVindinic 

O Diesel Enginea 



TRADE 

SCHOOL :: 
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,. Give Me 5 Hours 
and I’LL GUARANTEE 

to make you a 

GOOD DANCER! 



Good danrers “fit in’’ wilh any crowd. They 
arc in demand, ptjpular, into refill aoUffhl 
after. Their manner is cliarmiiift, ihcir os»nr- 
anc'C winuinfc. 

By ARTHUR MLfRRAY 

1^iarW-/'’anioirJt Danre Autftoriiy 



G ood dancers have (Treat fun, tiealtlifuK in- 
’X'iporaiinff exercise llml. tijousands of doctors 
rtH'Otniiicnch They make friends readily, make %^alu-- 
able contacts. 

You can easily become a smart, acwunplishcd 
dancer, do tbe latest sreiM frracefiiUy, L'onfidcntly, 
with all tliP swinf? and TJep <>f youth I For the amaz- 
ing metliod 1 have pcrfi^clcd of teaching you by mail 
in so simple, yet tliorough. that you can rcoru any of 
//« latest steps in one evening right in your own tiome^ 
with or wiihoal music or a jiortner! 

Learn Quickly, EasUy, AT HOME 

You start, at the very lieginning with my remark- 
ably simple Lessons ami tmister every step and variu- 
tion from the waltz to the very newest smart ati^ps 
now so socially popular. 

And you do U in tbe pri\Ticy of your own home^ 
where I here's no one lo lielrnct your attention, to 
keep you from concentrating on learning. You prac- 
tice whenever you want lo, at regular intervals or in 
Rpare time. Nu expensive private teacher to puy. 
Almost before you realize it, you will be a line 



Introductory Course No wOnly^l— 

— Teaches Whole Family 

How to Lead — Correct Common Faults — 
Overcome Stiffness und Heaviness Through 
Balance Control — Gain Confidence, Self-As- 
surance — Develop Grace Tlirough Dance Ex- 
ercises. CorrrH.Tt Dancing Position. Secret of 
Following Any Partner. Special Instruct ions 
for Beginnerji. Basic Step{4 for Men and 
Women. Ballroom Etiquette. Easy Popular 
Steps of Fox Trot and Waltz — and many i?thre 
pointers on how to hfcome a popular partner ond 
San to dance with. 




ir you rnn. 
do L h 1 * 
fliep. yau 
call lf«rn 
to <t u n OB 
ill buurp. 

START IIKRK 



dancer, holding your own anywhere, tlnneing with 
all the griicu^, (Hjise, iiml lissunmi-e nf iiri i'^iperiencecj 
dancer I 

//vr/toorcroRV 
COVRSE Non 
ONLY $1.00 

Through my amazing- 
ly simple iiictluKi t have 
taught iminy thoiisaiiils 
how to become sn mr1 , 
up-to-date dancers. 

Tlicy dtmT slay at home 
now, hut go out ami 
have great fun dancing 
with other finished 
dancers, making frientls. 
knowing what it meaii!^ to ls‘ gemiinely popular. 
You, too, can lie<x>me a gofid dancer Ihrough my 
easy method. Fin sp jur^ you c^n that I have 
decided to offer you my Intr^uctory tearn^ai-ltonK 
coarse for ortty $f.00! 

5 DAVS^ TRI.4L 

Just mail the coupon with fl.OO, My Tn- 
trofluctory course will be maibnl at oncje. Use it 5 
days. Practice the steps. P'iote how easily and 

S uickiy you can biHome a iinished popular 
ancer the Arltuir Murray way. 

Do it If. at Uiu ttid n# & diiys. y«u art not. nlKsSHtrly 

df'littliled with riMuUs, n*tum the cxhi™* nud ywtf tetu 

be pr^iptty refumirtt , 

Thru 4 flow Jticrt t nm you caa twiwimn a clu(i<»r ! 

my ihiMtiu^h counte. Clip iind mail rtsipon NUWJ 

Arthiur MurrHy. Studio 233.. 7 Ivaiit l3ril St.. New Ywh City, 
N. Y. 

^ ARTHUR MURRAY, Studio 233 ^ 

7 EjuIl 4lr4 Nhw York Oty, N. Y - 

To pruvn itiat t vaa lenm lo donee et honm. jrcHi tmi,y 
flflnd Hie yfiur tiiLo>Jui'lory rKHime fur only 
1 uiiderfitjmil ihat if not di^lEidiled I may rptuoi thr 
roune wEthifl 3 diiys and my wUI he rtfuudod. 
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IVami' . . 
Ad[lrtHl» . 
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TFApii icHtUii? to adverti^rs please wienNon P■oi^^nYfflr Jlfecftoatcff 





t HEAR 

theVre 

PLAYING 

OVERTHE 

RADEO 

NEXTWEEK 



ILLSAYSO.TMEV 
PLAYED AT OUR 
ROTARY CLUB 
LUNCHEON*.. 
AND DID they 
MAKE A hit/ 



THOSE YOU NGSTEttS 
CERTAINLY KNOW 
HOW TO PLAY 
HARMONICAS 
AND TOMMY'S A 
DANDY LEADER 



34A 



POPULAR MECHANICS ADVERTING SECTION 



I Joys am I 

f^irls !irc 

H urnirniii':!. 
pLtyrirM ur'^ always iri df> 

II land for i?:irt ii'K, aiid nil kinds 

of nurtiniis. Thny an.* tlift 

h:ad(‘rs wfin pot tlic fun Bf>inp — the sinking 
and (Ijm^^init that make* the party *^|Kjppy'^ — the 
owl’s thnt Rjini HuTTiiniiif'SL Bands that play at srhntil 
funrtioiiF and coimnunity mirt inpH, More nnd more 
hoya and pirlfl are reahzinp how mwdi fwn they miss 
if they tiro IfTtout of these proiips bcoaiiRo they donH 
pUy the fiannonitii. 

NEW INSTRUCTION BOOK MAKES 
LEARNING TO PLAY THE HARMONICA 
EASIER THAN EVER 

Thtj Hutnar [iintnjrtirm l3no(c^ “ H Arniofuca Plftyinn Mnde 
tilafty.” is siiTifilpfit and Inatrilttitai Boi»k ovcr p^^^- 

pnrea for the Harmutiicii. It tulo« yf>u irtep by step frcjni llic 
cfM:roc:t wity Ln bliw eitr'h siactc a rite, rijcht ufi to when: you play 
fiuniplete nclrrli rmn. A nuntber uf niil time popi^Jir senR? 
n.rttmfte<l fi»r [he nihrriinriii^t^ ivre iin'ludtMl ia the nook, Aino 
H'ITa how to fnrm II. Hni’Tiirniicii nivTirl. Ju^t send Lii the eoU|»a 
below for a Pnoo Copy. 

all fine players use hohner harmonicas 

Pmotir-tilly dll tlic iipcrl ptnyerii yon ln-mr on the or over 

the Tinlio use liohner Harinoxiiejin, bt'eanne thoy are trur in 
piti:||, urrurate iu tone, and aturdy in euitntrurlLon. bu sure 
toiuvkyaur dculiiTfor a lloLnor Hsirmonjiea — "'tlie world^a 

M. HOHNER, itie., 351 Feurth Avt., N«w York 



HOHNER 

HARM O N tCAS 



I HOKNER, Inc., flrpt. 

\ 3S1 Fourth Avc., New York City. 



netuJ Inq y our bew ItiainJCttcm 

iBuuh. 



Moll Coupon for 

FREE 

llluitrotoil 
Hormonlco 
IrHtructlon Book 



Jfnme . 



Artiinw . 
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\V STAMPS and COLLECTING 

V (Continued from pO£e 20A) 

ing process. There will be a few mishaps 
when soaking the first lots, for some ink 
is soluble in water, some changes color 
when wet, and some gum will not dissolve. 
A liUle salt added to the soaking water 
will tend to set the color in some red 
stamps which *"bleed,^' and a little vine- 
gar will loosen the gum. 

Stamps printed in fugitive and change- 
able colors may be freed of paper by plac- 
ing them face up on wet blotters, A diffi- 
cult combination occurs in some British 
colonial stamps printed in soluble colors 
upon a chalk -surfaced paper^ and which 
are provided with an almost insoluble 
gum. These cannot be soaked without 
losing the design, and paper must be re- 
moved by moistening from the back. To 
prevent curlings place the stamps face up 
on a sheet of celluloid and dry under 
pressure- Many stamps may be soaked in 
hot water but it is best to use cool ^vater 
when handling unknown varieties. 

Recent articles about rotary intaglio 
stamps, such as the current low values of 
Great Britain, call attention to size varia- 
tions which occur from time to time. Since 
the process by which the stamp design is 
transferred from the die to the copper 
printing cylinder is photographic, it is dif- 
ficult to set the step and repeat camera so 
a duplicate plate made later will not show 
a variation in the stamp size. 

Similar results were found in the rotary 
offset United States stamps issued in 1918 
and 1920* In the first two plates made for 
the three-cent value, the stamp designs 
measured nineteen by twenty-two milli- 
meters, ivhich closely approximated the 
size of the regular flat-plate engraved 
stamps, but in later plates the size was 
progressively reduced until the stamps 
finally measured about eighteen and one- 
half by twenty-one and one-half milli- 
meters* The size variations in the rotary 
press line engraved United States stamps 
are due to other causes. 



I 



Aflilrrwi f 'nnii4l&n InqillrlcB IQ JTouith .A: fColilcr, Ltl]... 40U King 
St* W.* Tarulita. 



Recent Issues and Discoveries 

The new' stamps made available to col- 
lectors recently include many interesting 
and beautiful designs. The sale of stamps 

(Captinu^f) to page 7CA> 
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DIRECT FROM FACTORY 



■niiUltc'mcnS profits tn fiayf See fnf 

>T>urv:l I Um I iMkJw»L oircr:! you giTAtcr 



rAfliii vnlu CJ e iiabtef y<m to tiuy Ittc nitirc 
econnrnicAl fori dry- lr»*yfiu wny t]>nl iCrfC^of 
t tiimiu m In. dJ taJ In ^nirf Siii'f pre Ci-'tTvti 

uiux! NeviT iKforr Ki mipcli raiJir> iiit 

litiTL' iiuMicvl WEiy j>t>y m«?rv? I ttc liriMiil 
KonMgTIi RcccplftlH APjI M^Hry-tlnt'k 
uititre ynnir ullnfai'lkiirt. Yimt 
{|et JO IrLil in ^imrnun homeE 

CAu'c Afnin, <lcmdn;^trAtes It^ 

Ip..tLicrN}'Lij^ I'V elfi:ring ihc ufirl!i.ri mm'rl 

I in'Hi'rfii) ahJ nuy^l lli.L'Jutitul ALL-WiWE^ 
Rd'lwi- A a ri I I n g 
it m:ikn lUc u hole wnrU 
ymif fili-iyBrn'inJ- J^uttepful Tri]fli; - Twin 
tuLex IIhh ill niu'E) iR'tdlht 

fcaulKL 'J hi» dll v^dTlrti,! rniElo M d mdiilcr 
achlei'cniciil, a ikighly pcrreclL'd^. 
prectoelv tmiFt, riiLli[]>mu.>ikal iii^lru- 
mcnl lliat will ihrill nith iti 

filar ^'eli.iLin. iiuner |ierfdnri u ncr. . . glorimis 
Ct-y^Lal-elL-ar ^Vii4>L'crt" rt'rili'im ..^BTik! 

(iceiit fniv rrcrnliim. Thf: DunL 
Ai^io I'ttip-cim K%|ijinder eivea 
a Eivinf^ vilat rrd tint ic 131141 to 
voice (Mid muKicnl reproduce lon. 
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TIuk Super tX:E.iJke Alaiilwj:*.! is im pnu'rrLtil, 

so4MTi4i«iJ-bcly u JiVList^, so di- 1 ica t L’ly arnsitise 
that [1 tir-[o£^ in tlint j^nl fcirelgn itdliomi witli 
TnEI Iniul apfjikrr vdlumir fin cli.niinelB 
4iiliaceiit Id pi:'<iverriil kH..iJL St.'orcs of mar- 
vctnui Nir ik.1 c:st tLat upl'm, ihi.tiiy HhC tliem 
t^iflkispS'c^ ttialir Ft ro'y in piirafk" I Hr luilinrin 
of lK« wnr(t| iHid'nre Vdu e.m iwiteh 

instantly frnni AmuririiTi pmgrjimn , ^ ^ tfi 
Cnnndian, nutirCk airmtcur^ cnmmcretkl. 
airplane dfiL] ijilirp ^ to the 

rmekt dint.3 mpst fa-n'inallnf friTvign pmgmmi. 
'll^itll H Miilwr^t^ tlie nmit rnEtTt.iimnent 
the wnrlil hji!| En offer is Jity(nirC(imnii1inLl. It 
is jiieferiVLl liy Ciinom oivlicsti-* IraJert, 

ma'krtnnsi ii)4hk inJ Etlwhiinil'R.I ln( rAitln 

iMiiri.PiASMFi esftry ■k’ttif'j'ei Y«u can. urJitr dtiJwnl 
raiLm tmhrt Hm! cala-tof 

II much rcrlc.i[iljii ciF ulifUacI Fui aa 
if' j liu wi-na tn Eiirikie ^fiwriirlr |i| kwiff iraal 

fartEK-jifCt [Hcl-uF-n lE>r iHTiufifijJ' ttfkS't'raJlai 
^ 4 . - III tlicic aituiii nJi’inl] Vc>m fw.j' M 
IlHta <« lyi iln^nT Tlimr irnn'claJ faar- 
anLeaa |ir4il«rl jnai tl) A l''itn!||n ttd.'Cfitiui 
CiFiarcntca — (2|l ALmiIuEc: tdiiarapitH of 
Saliifadilna — W OriF-YTar WacraBtafi 

MIOWEtT vaCEi lf£$ Fm in ecuiFon 

CUFtfLEftT THAN AN Nf>w^ mnil nHiU 

OttDIHAKV tlCHT BULB TODAY! 



'‘Aif-T**lc*|" 

with 



W SO THAT I HAVf tHEh 
OI^MID lUy BROUGHT 
IH nREICAl £iECEPrian 
SO caHSISTTHTLY AND 
iATi&rdCTCitutr. 

C^ofis Sfifirrf 



10 COfiP. 



OFtltf 

cirtFiT TKERTRE'iamc iPEHKER 

I itsi Tpbti \ 

TERms«^"i*5Tou,n 

M MIDWEST tf/Wj iimi 

I6TUBES • 5 WAVE BANDS 
9 ro!! 0 O METERS • ElECTRIK SAVER 
• PUSH BUTTON TUNING* 

• AUTOMATIC AERIAl ADAPTION * 
DOUBLE 

PUSH - PULL AUDIO 



10 DAYS IREE TH 

(t^MAIL COUPON TODAY ^ 



'9ttr lO^n^T TRIM Off EH 
W4D-P4CI F{)Un*C0L0n?firC4TMDG 






MID WIST BADIO COfiPOBAnON 
Dvpf. CincinriAft Otiie 

VKhnui ohEiBairnn nn mv r^rt, icnJ 
me fvut Fiea' FREE LiiaEuij jh.J 

ci3m|l1r[l dftaih of J^OUI lillffal 30' 
f R E E tru] otfti, Xiii* G SCiT in ihUct 

Nam# 4 



lyttlal «Nai 
tt 4 aM**!' 
piiiitll iilf 



AddTtss . 
Town 



State 



TThfrn fo fldt’trrfiaeri mewffort Popuffir 



miDUIEST GIVES YOU 

SH Bunon luniDG 

E xclusive lleui 

ELECTRIK-SAVfR 

1937 



tl 









rurr LI ixJiLjt alt vc,k JL lAilNU aiiWliUn 




There's Quicker. Biqqer 
MONEY for YOU-in 



Earn to $2^501) a Year or 

Have a Business of Your Own! 



WhctluT ytiij wiUlt Jl Joh ftt ffrudHl 
pay or 4 proft(Rh3e bi4fl1n(wi 

of your own — tht J^ouUr) Indi^try 
Dem mU morr th&n Miy nlbor 
Tlirro'fl a jdinriELRii uT poiiJli^' pttrBl 
a hii r^jrs — n rtlinftAgo of 1 rji 1 n rd 
poultn,"m«'ii rn Tro<n yon ijulckty 
at htimii — to ||(] ft tfoott Job In VoUl- 
try — niirt out t^tiidontK' Km- 

J 1 I □ jiniTLt 1 Jnpt . ii 11 1 hftip yoij gel ouc I 



Sflrtr* Time er Full Time 
yav CAN Catb-tn 6IC 
No mottrr wlH-ftyOU live— 
city, town nr country — or 
wbat you. dn dow, my 
S>rovc<l methodn will Bomiro 
vaar bucccsh rt^bt Ccom tbo 

Mufi.. ru titl-ti nii>Lt Ihtjii 



«l,m |A ui,Rnfl F AnI Ul*r 

All^ if TCU riiuaiH til aiM-l. 

Own bllfllHM, 1.4111^ btn Iji 

«g>ilir TTiur tJny InTralrurnl mtdlh 



pir riAiU *u 

D0H 

1 



uUiDuifa «lLjr. 

lIloiaajMt* idf 

tm w*W, 



FREE Book Shows ttioWatfilo 
BI£ Pay' ■nd BIG Profits 

Mall coupon betuw TODAY 
— for my Dir new fre£ 

Rook, '"IIdW lo HkIdo Poultry 
tor I’TOfit/" My forty yrnni 
Of experience on? ycutg. l^c 
Poultry liidualry 
niwls VOU, Yd u need 
ihF IjrtiA. tj*l It-— tini irt 
m Mh* (14 ili 4 niD >lniir<v 
|.hip.t'p rar tihi ie 

POITLTnT. 







NATIONAL POULTRir INSTfTUTE, DwL 
Atfims Ctntor.N.f ^ Att-a: Hwrr N. Uamm, Ptil 

rxcjuf Mr, fAmun; Bond mo your KR.BK Hook, “//fltf fo 
PQ^Utjf far pta/U.*' f wmt to know more about my oppor- 
tunity to miLke si.ooo to S2,aoo a you, spare or full time. 



Nsjde , 



Addrcsii, 





E/eefne 

n * I 

jjjl^ 7 Arc We/c/ing 
Revo/ufi'onfzes modern industry 



T1 C TTurn i» hitm f'T^i'prrki Are WbliHni: xtvI 

U^.JIJdnUldtlUreril^Fr nndpr thriitp] cru- 

ilfi-i^Nsn iitund Itiouft in jin’ «»f tho tfcbnuf fit KnilnF-PMiui- 

atorfa-niif’ tminint Kpp, A^TP[^^pd iLTiMlir 4 Ei.rj will t» Jutly tmiiunj 
BH-til nt wuft rioiit trtii pm I Kqipi4M| po ■rcijrpriH ojniibpyrricai. 

1 pTpflpnip i>ai! Llf tbr rpNrnlDtiillti:e nfllnirtlJhllir^ f'lr 

” R ^ •fppjl*' inmrap pnd. IlilUrr <iirrpwp U plll ltlO b« 

W Cl f) f U r vriKwinf rmiptill'y. rr lilt.i'EtLe IttfK'' uikii iijlTirni'' ■airr-* 

*1 LLUlItu iry(J. UUtp, biillj, irfr-pn. Il li t:uttiffi'prj 3 lf 

iti iwHM’mhli'tia ntstin^. b'llpFf.. lEirki'-iOFNil rip 

Nt} limit 10 tikn niPPfij'Ai irmi ol Mi<]i|inc tu in-Ui^Riry'. i nerr-vitne i|tl- 
rvbllity piiij rtstmdnn mnHuIaptwitu; cfwtp. ThArp 1^ n «irrji|ri I ^biirt- 
p^ ppI [i.rMi'H-rlr trairiPHt Wi'-IrliiPR l.iixiirmiijn. TiH;hiunaTUi, pnil Wi liiitiC 
Ktunot'erAi Ipr POT^Ijent wilL nnliEUJrr wvrk, bit pud mlirt J-uIh 

pnp| I lay T^bpn in «. ■'I■U^L tiinp you rpO Imrciiut! p Irmilqi'd r^*c»llJt 
jfl Wcldiitct 

LWA U n € 

aCHOil of ENGINEERING 

Dept. FM-11 A. Bron<fway dr B. Stntc, Mitwaukec, Wix- 



W«ldl»a 0|ipjfct,if 13 

WrJdJbf T^rJilLlelPh HI Iuij I 

WrlLllipl' ItiBUmT lyr.| , 

iTlainF-T 

ft |i. it rn- ■> ■ 

Ktodeal Lutp Fiui . . , . . - . . 



KiPin,...,, 

riijf 



.aptd TilHirlfllnp 
p«fvfi'n tf^n f6 Inh I., 
K<rrrii>'rpiU"g »ihI Air 
CVpinditirnhw Tvelmriui 
{I it(u> I . . 

ur urip 



.-lie.,.. 






rflU-llA) 




tX^oAiL EARN 

Jb 




IPS EASY WITH THE RIGHT 
BOOKS TO HELP YOU 



Ti> help you on 
your job; to 
prepnre for a 
bettor jnbj to 
develop A 
flPAftytImo mt- 
tcA mooey In- 
come — rnnk e 
tiao at thoiie 
bonkA. Ttaou- 
BBnda lisye 
proAtod by 
them. 




7b> TyUmsif,! 

BOOKS SENT C.O.D., ANYWHERE IN U.S. 

Order by poftt card or lellor. Send naiue and addresa and list 
of bookif wanteil. Puy poBtinoJi on delivery, pluj few ranta 
poHtARo, Outftido U. S, Atiii pOflBeBflionH remit with ordel. Add 
JO ceutB per book for pooliLge. 



Reem TLSCC 



FOrULAR MECHANICS PRESS 

290 F«*t OfitATlG Street 



Chicag* 



SEtXCT FROM THIS LIST 

ftin eOMDITIONIMiG LOCOMOTIVE 

Live Field: Clrmt Fo IdiiiR Chert Sbown nU 

Future fl.59 Futft.. 99..0I 

AUTO EHCVCLOPEOIA LOG CABINS 

TbeFBmatuUykH'aLat- liHuiy Flana; Dukid far 

wiL EdiUun ...se.to Frent. valuer fz.si 

Ua-V. OEMCRATORA MATHEMATICS 

Mudel-TomOld Aub} lil(uiy fJuide tortbePraiv 

Linitn. .SLn llcn] Mau. . $1.H 

bird HOUSES MECHANICAL DRAWING 

Duild toSeiicFiedy Do- Learn DraniTvt Goad 

4Ifu 3. , . Salaries. ............ SliMi 

BOAT BOOK METAL PRODUCTS, 

l^ciwer. Bail. Ruwltur. FINISHING 

PatlJlfl Flaua.......,S3.9P Juki Uut SJ«3< 

BOV MECHAniC MONEV MAKING IDEAS 

Hundreda ThIhRH Doya IWP Waya fn Stake 

t'an Make. ...... iZ.» SIOUO $2*SS 

8UILT*ttt FURNITURE OIL HEATING 

Take omen, Make HaNOBOOH 

Maneyt ........... .S3.S9 JuHtOiit 

carpentry plumbing 

Pmcllral. c&mplrtfl. fiOO Facia Every Hnme^ 

436 I^afiCfl. i film fc^l- owuer Should Know.tLIfl 

Urti.. S2.40 POULTRY 

CHEMISTRY, PRACTICAL Mreedlntf, .M aUaUcmEnt. 

Make tJundreila Tblnun Fniteci Y'uLir PrefltallZ.OQ 

J} 4 klly tree.. ........ .U.44 TEST C OLD— PLATl NU M 

CONCRETE WORN ^Identlly -- Buy — ^1. 

17^ u»ee Omcrlbad. ByC. M.Hoke ll.DB 

PlEtured. .. il.M PROSPECTORS' HAND- 

DIESEL HANDBOOK ROOK HqwtnMIne. 

New I l.aierit InfunuAp Anpnalw. Equip . . Sl.bb 

tkin S5 p90 radio servicing 

DOG TRAINING Front by Knowing 

Hume, Btade, Movlefl, t.'ootA Klnka. FtO.I. . 

Ete. .... .S1.S« REFRIGERATION 

ELECTROPLATING Klectrlc Gan. Be a 

Modem I'raetloe Incbid- l^rvlce Rxnert. ...... S4.M 

ITIB NlckeL £lnc. t'&d- REWINDING ELECTRIC 

muim fthil Chni- MOTORS 

mlum. ST.Zt Frnctl>initl BldCS. VaJucT.l2.9l 

FURNACE HEATING SHIP MODEL 

Warm-All. E,VHY easen- Entire Test, Fomfiua 

tiaieuven>d.50aiia«oau.40 '^Bpvaretffn" of ln:t7.ii.H 

FORDS (V-l) SHOP NOTES LIBRARY 

ALKj "A" and "B" 5 Vul. 3WKI W^ondertul 

Mudelfl. Ml New!,.lt,50 fihtjp IdnM. , + .12.M 

stamp album 

Modem, ^<10 Fjutw 

FURNITURE MAH- 1 

ING Toola. Materl- STEEL SqUAHE 

aK TicsiSiiiM . 5I-St "1 ^ Flcnre An- 

HYPNOTISM 

Hew to liemniD Rqo&, Etc,. fl.H 

LATHE^^TtK'”'“® TELEVISION 

S«nd 3c stamp fvr \ Not hln a Els« Llkli 

Bllhon lUpas^' 1 " Il Anywhere 



If'^Acit uiriNrtjf to jifedaE mfuffoii PopuUir A/crcAfinfcs 











Feed Strenqth-Buildinq 
NATURAL IODINE to 
Glands \m Rich.Red 
Mour/sMn^B/ooe// 

How Amozmg New Sea Plant from Pacific 
Ocean Feeds lODINE-STARVED GLANDS^ 
Quickly Renews ENERGY, Builds Olarlous 
NEW STRENGTH, and ADDS 5 Lbs. in 1 
Week or No Cost! 



Kch^'it hi'HT li«H' ptn.1 pfifjjUJ'Nii’fJii'nr I’lir 
tluUL4^n(J.4 nif iLml. vu'uk^ i^ uiii U’Ui, 
iDOkliijt ukcn ubU nuErik'li U'hRi^ Utitl 

firi'iiii^li iHi'n lo' im'miRFlc btuI 

WQTT> ,. n lici Irrltabk^ aJu ay!< tiult- 

klc'k JLHiJ jitUllli. Imh ut laxl lt« 

(litir4<r tilt 4iiif> nf Iho jirlhHjial raLt!H>t. uf lhi:j 
daniu'iauii miitkiwTi mciclitlikEi, an4 iRrDUiU'H |ki< 
way tar liiitlhLliii^ u|t ikctil ei-i i l-eii Ini4 ■ 
plv of mi. imutli-lUtijt. Mrrnurk-ljLt^idluji IkUiint, 

^■Jn. psihas." iniriM' nkuo}' kwnUoR’ f^^Irdcti'P^ 

uni) liPalrfL nuil^ikrJtli'H, "thi^ rpiur rf 'HriikEU-itit. 
nETi'i’ul’-fn-'i:', jildniiSriMt mikI ]Tnor tilirmtl mnr lie 
imi'Fti iiH'ifriv n]i<i inrilrmJk' m aii^'ICkaIj 
un4l lODl.NK STAitVKEl nLuLXD8K Wfn-n th™ 

■limElB <ltnri nkiirh rKrapi'rljT, EkII tfht? fooil in lln< 

Korlii I'an'l hi'tlR It juiyt Isn't tumi'd IntD 

wliJ Al-hLIh J'jU‘<}<.f Mri'-nKthH iitirjnL ru- 

rrey nnd rlti^ rt‘tl hl4M>rt K4][i-Li]y lliaT> kn^iai ^'cli 
^tTEWlI^ QTUl ktfil- Titfl lElL'k’MHhIO Tk'h-nU I’M. yi'HI 
ktiS'sMntiy. riiikUiwn. n^Ttfinh. wpdknlKl aLlirn;.'' 

Tlik< iikrbe liiitKknuiji ilsiiJ^tliP unp -n'hlE'h 
j) dually iTjJirrLRjB iKidy vidiElit and ariFnETtU. 
and a^'iirei IL 4 ' utlljzatinn uf ncniii Bhniiynt — 
nf’('<l.<( a ili'llnito tat Inn nf liHlina 4 l]l Eke lEtnR' 

— NATI’lt-\l 4 AHSlIJIlNMlI.h: lODlNt;— llttE lo 
lie cnafu',i‘i| wlrh L'lit'mk At imtiilrK irrikdi difli'n 
|iro*ry tOXly, Qll]j Ithinri Ilik> ^r^lrnt 4Et'Ei4 an 
U.d«lt3i1i< hLt|i|iiU' nf indltin ran |.‘nil ri'itll]«Ti' 
liiplrtlmllsm— 1 1ti* IkmIv'm |krnrtft!( of nniiVcrl lllii 
dJi 2 i.‘<Enl rMHi intii lirm flratt. min' Bimii^tlt ptnii 
con’ifi-. 

To ift This Tlial mlnetil in fonvE-nli-TH, I'on- 
n.urrjli'ii ami uSHlmlfalple^ form, ritki' J<irOnl Krliiamilr ^ now tfOOtf- 

nEn'il Hit E|kH wiitld'it ili'lni^^r MntTr# of lhL> |iri^r3on:« kiilkMEi|Eiri', II 
ronfalliv tlmn'!^ nmii' Imlini' Ih^n oyiilerkR. iiEEit^ monj rlan-d ilt« 

IH'Bt smirtHt. (i PBldelq dlEmi- ntnluln iimre NATt'IlAL lUDINlr: llun 

tW Jlr-.. of B[i3riat‘li ur InhMf tlin. nf SfHiify, 

Trj’ SfPilril K>el|iaEtiikM frn- 11 jiIiirIm ttif b atiil Unlii'r rfip ([irTcridirc. 
fkt' flaltFrliiii fyH"! iKiLnnl!* aOiTUir In plaro of licrauiijr Lujltiiuii. 



Accept This Startling No Risk Offer! 
YoHr Moitev Boclc If Kelpamalt Daei Mof 

1. imiErcive njipetMie. BtnUh Ordim/y St'Piiiach 

2 . Add et icftit 5 iki, of Goad TroubilF, 

Solid Flesh. G. Give V-eu Hi*w Slfdtiplh, 

3. SErengtheti Nervei. Energy and Endurince. 

Make You Sleep Sounder. 7 . Clear Up Skin. 



Every mldiltA hundreds of «rter|it$ all 
ever ydUr t>&dy carry bided to Ihe 
muicles and nerves. This blood must 
be rich In Matural Iodine nnd in miU' 
erali to nourish Starved GlnndSi 

Nolk^ llW jiiurli IwliiT Jim fiHfl. uni) If jdiI 
rlon'i itiiLii at JttjLsc ft ll». in fine ni'fk. ilif tth.il 
La free. Vo'iir <iwn 4kTinr will ftiipiPFC iIj1“ 
lao jirtnlKi iIjeV KiihIoI KvliiamirlE (pldrtM 
E41 fill? littnis llti’ filxe of yiiilnarj lablili 
fmi a fw fl'Jit-i a day to MM?, tli't 
lirltiHiiiLHlI triilay. hi'cJnl J^rhiaEUuh Lm 
at 4tlJ Kiifnl cItlll- xliM’i-B. If jtnir 
Ildb nor jTKrt riTt'lviiLl IiLb ntl|Rply. irmi (l.ftrt for nrrt'fiol Int rodintnir 
«ir.« ItOErIc Ifli IkblctK EO 1]|i.l iH'lnm'. 

• MBhurHatcrer'A Nate? — Inferior produtli eold » ktile nnd milt 
preparaHooB — in Imhatien of the ottiuJpp Serdel Kelpamalt are 
fatiinti pfrered At eiibflilutn. The Kelpamalt ComPAnr will revrBfd 
for iiilerfft^rttok coveripo eny ta$e wherE m imitation pro duet tin 
been repre»ntrd at tne original Seedol K*lpkinaJt. Don't 

faelrd. D’cmamJ genuine Scedol KelpamaFt Tablets.. Th»y are 

entlly Beitniiliilfld, do npt upert ilPtiikiih ner injure Ltsin. Re- 
eolu DUaranletd or maitey bsELk, 



SEEOOL 



KelpamaltZ^ 



SPECIAL FREE OFFER 

tVrtlO tulaV fbT fEiHplllnEltil!' EllAtTiJeUVB liD-TilJZr niEMililfr on IlnW 
lu bLLl]U -ktnmrrUi, eEuii'kr^'. fcki-E. 4>HLnt Ikir-M-i-rt ftEUl Ac|4 M^a- 

ULikchlVr ntlriJpFEkl enokxRIA' r>r aiRil ■.hp-lr clfKbk mi the 

■humHO Enwly- Ne-w TaFl* nlJi>Ut KATOfEAt.. IrM^ISK. bEjimlnnl 
wvirdit Aoil owNBOi'emifol. efmi'tji. neHy cncmi* rur wdjk]:i 
| iolEdhjif.r AIi^lvIuel-Lv Tn'c. No a1.i1icai1on. Kel pun'm it ’Lo.. 

UopL UU-l, U7-n:i. vf>»t lidlh JSt.. ssew Vm-k cuy. 

NaillEl ............... ........ 

."ifa .. 1 .. rrr......: ... ... ■ ■■■■ i--.-.r.. ....-..'d+-l 

Cl iv ......... 



Skinny. Wkak. Nemius. 



HVirpl In if i‘pi/4' fo rifft'Ci fisr’j'jt j'lrcn'flr' iiicjjfirtji T'a\i\i\<ir .If.r'r/FflHicrt 



3SA 



POPULAR MECHANICS ADVERTISING SECTION 




¥»feeWv 

in Your Own Home 





>‘ip -.iilidllftat 3S® ■’JiiJliHFAinfl! 
IVr jLcsw j-iju liitw Ifj riulii' Frig 
di-niratJfie fufil 
U1tlWi^n.'iit Wr PittfE ]T<HI ‘•'JUi I3n' 
llltE Slil llutfit 

hImvi'. Wf* ■^'nu wirli 

W-irlTi uf ( iinwii''** ti'p't. I'T eirr;i 
'S'liaufc Mill IJtiW In 

nf (ItL-hl UEMNlUl Il'ilVlIlf 

ViLir iinniifc. VVc bJivp >'ni4 2"-' 

T^r-r| |-^Lda» fCTT llllkItIrB tiniliri, 
Oiii‘ r’liT-liff' 'liST*. '"I 

Iriitih' Irlnn mi fiiiJithirB in orjii- 

AIHiHht " 11 V 

ft'cn*- Ifflm Ini S 
TIiIh ]h mj^ IItnI i.ra.1-.'* H. 31. 1*., 

Of 111.. R4iTH, ■'! i|lb| worth 

Ilf ImI yint Knit oii'r 

t31?Hlll I til.; V'lir-'" IJ- W.. Nf-W 

ilrih'r, "I wmilbl nrit 

ll |t>- ^J.rKli' |r!r TJli' (‘flLiriip.''' 

No Experience 
NeeJed 

Ynii nirs iHiy 4 quaf^ntBed 

lnGoint npEKirtunlly iriUi J-’tr; - 

■ddi'. Nfi Tlrt-^rtmi* mubly. Vnu 

Iihhiii 111 I III Inc. Nu iirrisi.ii' d nu- 
ll j Dfi’i--Miiir;>-. OiLi prjj.j :(-StP‘i,i 

Mi'lkiiibj nuki'ft biinrk b^nsy In- 

(i.'dni iLFiil io tlu unit ni« 

Vilj 1>^ EM4lKb; iitMiil mnm?y 
i’iiIIf frtim Hit- 4t.irt.. 

Quick S:iLe> in Vour 

Hume 

!fiim-i:il to rtip hiPbKiH 

l.ni!M>' 1|( tfi^jr'UJiLMtt you iilKly. (|tir 
Iti'W al|.Eiitilaliy aali'tjii'd.li nil 

Ttn* Id'S ti hi! for yon Ilf^IcnriJ to 
linll'klr Itlrl C'Hfll |3Li>|<T-l Tfir ft] I 
tFii- r; IrnrinM yiia -'uli tnra nui. 

No Coist PIjn 

i^nfinii tfbr lii'tull:* nr na>iif 
|‘laiV (lidF 3iai,i fibr vnni >’ln:tJitbi 
l.'•|||t'>^i lii-s5rtp> Ijnirrlnir r-uh 

jimllrs In miir iKk'kfr, Mall ie::j- 

1.IIIJL naivr whtin aiiH'nln^-. fin 

tiHTinlHin HEN •.lit] ln'ln;: otti-n'rl 

FTRtSir>F INm^Jn'RlES 

Hcpt. fi-IWS 

Adrian^ Mich. 



FlrtitdR! Induitrl^i 
brut, 6C-S. AdrlJin^ Mlth, 

Si'mL nil' >*KKK t tin bit uii triluni fn -r- 
iiriLllnc for a Tr|»j »|imly tqromc. 
AIm' -iri-tall^ rbf i,iloTV ihni will |iim for 
rnj ruiTrif ninl ulif me hi- iifcflir 
lii-?ld(‘!.. 

?TA1IE 

ADIUCEKH EH* H **. ... 

t’lTT. H*.,*E. SfFATR. 



A commaTicI affpctiT? 

Eiminth (fives you added 
Oil V(UU4)«Cd MLQ tyetlcir a p- 

IKirlBaLltai. l*itor £i4liiib IiMnIibiw Fbu BiiH tliMg yvu 
will enr nDlL». Vani Lhi|viIt« JOaUr F^Uli tliP^qh 
nhHwkia L-Ldljr'k mn% "WnpiifTniikin In-^ibni-k*. 

Jr M¥ *mli4iTHHd. by inbpMkrB m jmiiDiinu, 
mUnlf liuariup^ ni. ut tiriiBiiaeJHtiin tbii. nei* tK<c bnnh "now V-u-u 
-Cu Mi«ter (I'Xid Ka^jik la It lIlBbitH j| ' wi|] tifon 4 rarxt^ihtB 
yini. Bejiil lor O au-ir. It li fn*. AddOM# 

mMcnwiH COSY icHoaL ar EHaetnit 

B11 b«rt» ■■tiding: R*cJMal4r, H. T. 



-STATE COU.ECE 

hS* S, lu 2 ywH, World famous for 

tecImIcaJ 2-yoar ouur»M la Civil, t'^leetrtoil, 
U-flchanlcaJ:. ChemlcaJ. Radio. AOTOTtaU' 
tIdiJ EcudiJ^InjTj Hif4nf!W Admtnjfltratlon 
d.od Acoountlnir. Kqulvalonf in technical 
lintlTH to 4-yBar coumo. Ttio«e who loch 
btjfh schaol may malg u.ti work. Ixyw tilltkm. Loir Itvlnj; cofftii. 
J.HOcaktatl In ptBtumQuo hlU and Lake retfino. StudEniH ffom every 
otaie luiil many for^n DautDtrboi. fj^rd year. Enter Jon ^ 

Mareb und Jima. iFfthi/or 

4116 COLLEGE AVE*» ANGOLA, IND- 





Offen you coll«it eifwcatluti majiirlnc In aviation 

Three H'yeor coutxca ItsodLiia to B.4. i>rgrct.it In Aeronaut J [* bI 
Riudncorlntf, Avlo;tton Admlhlntratlon, Aviation McQliiinlcB. ijld 
acre airport. H bnUdUicfl- 26 In tonulty. A.OOOHDfKI hilled AJchl; 
imlnlng. 1511} pUibiak 470 Uoton repiUretl and rebuilt In Aborn. 
Groduatca With Oil Italdlim av(atlati c-omppjilaif!. Du ndLitorlras, 

eofctiola on Held. Winter terta Jbji. 4 . Cwtulos. Write 

IfHft YFAB REOIfiTRAn, 0£^T, PM-ll 

XUI.f1 I C.MI1 I^ARKK AIRPORT, £AST ST. LOUIS* ILL. 



Be a GUNSMITH 

Loam tMa fascJaatlniff Ha iMyi arelagolan HaM ■! 
ham** Start now to Ibarb ma wdiantaif hoif Co fepafr, 
lYaitocka, blue, etaeelip ref Latah, mokt new iiaftAp ece, 
WaiTIG FOR PROSPECTUa 

agiLU SCHOOL df aifMSMinnNO 

Dap^ NtWARKf OHIO 





Fiir fi«gjnn«rs 

Written, io ynq nan 
undenitand evierv wurd, 
by 22 Comous enirlneerti 
and arehlteetd. l>&- 
LjUKd aeilble binding* 
nearly 3.0flO inoecii, 
IM6 blueprints, cbtu'ta 
itnd dlofframs; prepanaj 
ymt for a uo 4 h 1 dmittog 
Jub In mcehojilcol a!>r 
arEhltorluml linen, s^tt 
h>r 10 dayv* free une If 
you midl ondimn Im- 
mediately. 



BOOKS SENT FREE I 

ON APPROVAL 

S VOLUMES BRANO NEW EOtTION 
tinly 1* mlliuten A day With tllrte IVD.V* 
iJl'H wl]| j.iri'inUT yni-u tot u tfi;nnl 

dnifUiiK Job In le»j than a yaar. Moehanl- 
col and arelittoetLlml drafting fruni aintple 
siralAtit Unea tn liutioixaiit complex nlanA. 
A rtr^ at B DulK CHinTctaEly fn-r t)e- 

i dneiEroH for men with only wammar whdoJ^ 
ruf. l>ruitlnfl roam proetToe, Pl.ltH RN* 
til.'^EERrNtl. mode (ioay ftnd dew la- 
cJudcK «>m{ilcte catiren to blue-Ofillt 
reading. 

Bit Reid Bi| Denund Big Piy 

£^BiiIir4eHt dnlliBiiii .in HcHl nrj^' in 

a41 l.ti.liilliiE Ui4 Euipufiwl urlu iluc-i. Et OM Wl h» tTn-.Vd 
4 Twk. TlmtS jviM- tin* lv.dNqlti( — -PfJA PBAFTfr 
MEN HAVE TilE HEAT CHA.-sCta Util .Id- 
VAKCCMItNT. Rbsmui f«Hln,iLtlu vuifli:. Aiuy lit 
Aud dll. LiaH.TB itiuciktr ^'i^li bw4P-^'=T«[aJ 

awiyiaii f i>r ■ F'hK-hl *iid yBiu^UH. 

,A K£ikruUi'iif auniAerdl^ Ig 

rinkipi(-i£ -mrm 

ixr cpcirF^f^ 

JJkni ii -if u^rtb wtT Itda 

CudDfiiEBte net nf dniWlLijr InaLfUmakta If ynu 
fuenil for l±L«o draEtlmi bunkH NOW. 
Tttnw limtrtubenu ore mnde nf the tlnent 
of Gertnnn kllvcT, orv oboolutfly Accu- 
rate and art pocked: In velvet lined 
Luathnrette pocket CMC. R«nl tiO 

vaJut, but btn to you with the^ boeka 
AMERICAN TECHNICAL SOCIETY 
Dept. DllSp dr*M*l at Sltb St^p. CKIcogn, HU 



IMnarlcU T*«kabi*| Owbiy, Pa>|. 0*10. bruai >1 BfliO >1-, Chkaaa, W. 

HdJid fiw ID dill*" im lU! N*«- A rdaim* Wl, draJtijirr 1 v®. tey lb* 
llrHrr If I wIpUk I omj b««k* lai ]Q diLjfii oba tatKiiij byt tf 

I tn kfif>p ibnM, 1 will Mad ID tifUf ■ mnqi*b ui)i}| 

Id-IWp Lh*^ k* jmid. Urdu UIr«I dJHffn iMrfi nn^cli 

imt LnijilrunMiDl«4 



^Vrf.PM I., 




VBO bEIBkrVftM 4 |ib|j U ft 



ITAcii tcri(f»v pTeaSG Poiitilar .VPcJtanlca 










IHEh Ijn AdLl li AJJ T ^ JJI V t^£<V^AVAT 










KtmVfllBfli Door Qiock ifl 
HU antOJinf new iin^ontion that 

cLoms all iloorti Bliontly atul AUtO- 
tnatinaJ^. Ciminf apeed evitiy 

I adjiut«(f bF'tumkiiC screw at top 
of 0ft>ec1(, Holda dcmrS op^D. when 
wintefl opox OpefBit«e on new 
oU^iKriplOr lAw priced, f^ver bat- 
Inff. fniitaUedi In ten mlnuiAB. 

Never needa attention. 

Pnalabri Ci^rr Jlaniri 



You firdon 
iot*. E^iify i» 
BlBIB fnroTBiT 



a HmM ntMiBiiriPi' r 

■ n^takjj iHUMWlntiofl’ viiipl *^n|>la ■ 

mvB, fifllcipjj rt?r*. Uiii^Jli^a, yaMk 

di»r. BiwU Md addnH Iw 



*!F t^Juip-Luri 

buBdioi IW^ 
fliiMiini DKitaEr-fiviiLuj'i- 

HMrr^auui noon chuk coi 

D«pL n-9i, kpd. 




artlimc discovery 

^^(ves Amazing RESULTS 




Sim 6 AS & OIL ^nwSa 

CUT* AVMflf 0#I.L« 

New gelontlAc IXsooverr Tikei 
Countrv bv Stann, Hon than OP 
lUlJEisaT'r«peetp for frodoct Chat 
■ »vaa Mlll'lena of Doltar* for 
Ante tmd Trade Owbvn. One Tradt FU«t Savep b Tear. 

l«ENn-"l Made Prafita Up lo Sit Par Day 

ItU t1 TnidiLlin h lHwki”— ttrt B. A 

He H on«T Kaat. BoUd fhaailr BnalnaM witfaOBIa Mwthjr . 

Pmdiwt s^li rtaWf , HatB Ezdealira T au l tmi A*b^, &W*™ 
ncUaa fo# TOO. Vafea m tm T*rrl.^«" g^e 

T« Cn Teat Thb tr« tHwwfwr VftB nf Pl>k. Writ* Today. 

K-W eORPOUTIOli^ mo NBlo»S«.»liBnil»lp*llD. 



WANTED MAN 

OPEBATE POTATO CHIP STORES 



We fuimlfth overythliiSt^hBlp nnani^e 
andlcHsateyoiL NoMpdHBn»iiq«Led, 
TremendoiB prortiH. HiidBUonal |ntr™uetorF 



I wradHsuce DMfled 

. . L HlU 

gfartl^ plan. No hoUaXHii-bnuBe canviuMl ng. 
^WoltdAfltil nppc»nunlty, RuhIi balTkD for IPM 
boeb of Profit FaEtis — uxlayl 

long-eakins company 

^112f-s Hl<li Straal* SprlncAald, Ohio 





m YOUR OWN 



Slow Speed 

Wind Charger 



troin old auto mn^ratorK We ulion^ jnmi ticjw- Mdft moTiey 
buildinx lop othera, Vo^iT btiikliiutp and piny ri^o, 

£9 ^iiw- bchii^ -eacMtiMe pkpu aekI -ap-i-Rlui. ^ o4hef tiiAafr*. Ii 3 )• 3? 
aiHl 1 10 eoSi iKTt*^: aaa*tw dii™ ud wiml lenaniait: wakfatif rite- 

trie htm ««raUWi; nWaUW enUMard auilaii; ila, 

LCJAY MANUFACTURIHO CO. 

144T Ltaa Hmal HiapMtwpibi Ulna* 



Beit Poultry Paper 



HrllK iRNreauPuLtllirPru^hlii. HcnLln;tLnDr gUtllpS, 

SO rrnii for 3 ycifi fir ifl ivcts for e yiuntiw 
trial A^OOti WDolril. Anorlcao PiuMry feurml 
ff32 S«. Givt Strut Ctaluia. IllinopS 





Make Money at Mo me 



emi MUSiliQIIII in joiu- rdlar of BbOtL ^xrhiqlvq 
qmrprDima, Rlcftr, bAtter, aPU kor crops, ^otv 
moos? tor fouI furmfoa «■ dsflidd. wc buj 
Miubrootcki. liiJtf r« Frw IhL ^ _ _ 

AMsrksn MuihroBre laAnvtM LiiU 0 «pl^ TtA^TinBt*, Onl. 



M 



FornutocsiacLmdi SolJltra, IndlHns^ Trap- 
pen, l{unt«rs, W|Ji] and Farm AnimaU. 

cliecrent faftM to from. Evcr^ 

fprm (tuaranteeJ to cast perfect fliuret. 
Send Sc stamp for tIluAtrated cfltalofttjc^ 

M£NR Y C SCHIEftOtE Sp«iv»r Rd. GHENT, N .Y, 





NAWSUPPIYO 



Carftnlna — Arm?, Sport Fire- ^ 
urinj, Ctc>Ehci, Stioc], cK. Swiii lOcfor 

new ™&Log, te be on braCorJef 

Araty A Navy SupiCy Co.. 47T1, Luley^ St.. nfchnonC+ Vi. 





START 

Sizao io $2100 YEAR 
Men— Women 

Common Education Usually Sufficient 
Influence Not Needed 




CFIV Malt Carrfanp City 
F«t OfUce Clerkc 

Clurk? and carriera now get 
SlJOO the flrfit yatr rcffnlnr and 
upiumaticnlly i[ierc;BBe 9100 n yeAT 
tu *2,100 Olid <2,^. Op&n to 
moa — wonaEii» Ifl t« 4fl. 



Railway P««taf Clarit* 

lUilway P«Ul Clorkn Ect 9l,fH)0 the ftrat year r>«iilaT. 
lieing paid, oil tlii 3 lire!- fiiitl (iftccnth ui CMi-ciU niflnth, (.1711+17 
each pay dny.) Thoir puy ifl aiitomnt!™l|y Inerew^ 
to 93 , 4 ^. Advftn.ee luuy bn had to Chief t/lork at I-.700 n 

year. I.91L2.5C ennh pay tlay.) Open to mtii. IS U> 35. 

CuitamS Intpectw 

Sftlnry 12^100 to start. Men 33 to 45. IVerk eoiitt (Kited with 
^I'aniinin^ n.nd inarciliift-Hdis^ untcnUlt ttlo <joimtry IrDITI 

Jur"ciB^ tKirtji covering boLits, LtiiiiiSp nutoznobil-efip &tc- 

OAENf 



Fll* Ckrk— ClHli 

Open to Men — Women IS to 50- 
!ElTitra.iiee Biilarj" 91260 — SI 440 
Year. AppointiUBnle na File Cler til 
and Clorkh in the Departmenta at 
Woshiniftuiif D- C., arc niudo from 
thie euiinmntjun4 



Men»W«niBn at 
Wuhfngtailp Da C. 

Giat Ready At Onv« 

Many other pDailiorui. Experienee i« tuiuitly imneoewary 




and poliLiraL influence in not permitlecL. 
Low tu get ft Bovcrnoieftt job. 

Fcm Ust ol Potltton* 



Let UB ahaw you 



FlU out the loltowlajf euiipob. Tear It off hinl mall It loday-^ 
ow, at 0 r 
Thlfl In’ 
mtKYt Job. 



*^°Tlti5^ InviSitmrKTV may fmult In you grttlmr a blff-iwLd govern- 



franklin institute. Dept. Ht7S, Rocheitof. N. Y. 

ClenLlemen: Tluah to mo, FREE eE ehanse. Ih^oJ U. H. OoverrH 
mEiit bl|£ E>ay lobH Obtainable. Sentl mf IREL 33-ta^ booh 
dBaanblnR BftlaniM, VBCfttloTu?. hmira, wort, atid full pAJticulKin 
tcllli^s how to act one of these Jobs. 



Name. 



Addreiui. 



H7irn irHffnif fo etdt^erf iaerfir pfpaae mnif^ou PojHiltFr iWrcJianics 
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POPULAR MECHANICS ADVERTISING SECTION 




High School Course 
at Home 



Many Finish In 2 Yours 

You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivident to resident school work 
— prepares you for entratice to college Stand- 
ard 11 . S, texts supplied— Diploma. Credit for 
H. S, Bubjecta already completed. Single sub- 
jects if desired. Hij^hSchfloIeducnl ton k vinr important 
lor advaDCement m bumncBE and industry and aocially. 

College Entrance 

During the frait H years, o«r High fschool Rraduates 
have been admitted to 531 fliitcrent UruversiLlea, 
CollcKra, Junior CoLleges and Normal Scliools — 60% 
of them Virithoiit entrance exnm inn lion. Coonsc also 
prepares fur tcacliers' ccriirvCaLr and [we-profesaioiuil 
eta mi nations. 

Business — ‘Industry 

To (let aad hold a Rood poeition in BuElness today you 
must be aWe to write dear, accurate letlem and re- 
port* — do figuring involving Algebra nod GeomcLry — 
l^lk inuriligcnUy on mmter* requiring 4 knowledge of 
CeOKtapby, History, and Economtea. 

In I ndtestry— Mechanical and Engineering lines — 
you must have at least an elementary knowledge of 
Physics and Chemistry — be able to 11 gur? quickly and 
accurately — know HDoicthiTig of Mechanical Dmwing 
and blueprints — and bo able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of eonvermlKKi. 

Our High School courae meets the ptepanitary edu- 
catiDiml requirementa for Business and Induslry, 

An Educational Institution 

The American School was chartered In 1897 aa an 
educational insLitution, not fur probt — and iaeicmpt 
from p.^ying Federal intorne lax. lake ibc best resident 
colleges and universities. 

Don't Be Handicapped*^ 
Complete Your Training Now 

Be a HJg'ti Bchwl Ginduntcl Prepare yauf^clf ftjT pimno- 

tion Id Buie JicM and | ndu »- 
try~for the ProfeMlotu. 
Catl^Be Fnlnmce and h>- 
cisl Buemu. No matter 



20 Other Courses 



Oyvt- lEQ lifTl<d KdoeHtOfa, Kn> 
rLUefitin 4ad H j»Lqwb 9 Meli 
helped prepan put pppuljd tn> 
■trpclJpp maliCTWJ. whirki U 
iuim) bf tniinF railJii|it ite-hiHtla 
A^id tF. fl. iral 

I'rovipr* pf MinHn|aii+Giiit«ia. 
Wp offer qaalEtir IralnJpB' 
>.1 hpoife- [PT thp bnt-pwyjpa 
HfUM Ilf aiidtiiftry Jiitij thuintM^ 
u tilWd in Um» ewfpan. 



wliat Util* you may 
HieK Eicbool tmininji will 
prove In viQiiahfe to yen I 
Our moderate fe^a cover 
nil En>trueUon, Btandpinl 
teEtboolERi and Dlplomii- 
KcLfly montUly termte Ort 
ahi^od in lift, your 

Lfaijiinii NOWI 

AfdjY Co upon for mfomuiiion abofft lint that mitrtitf ym 

Amarican School, Draxol ot 58 fh, Chicago 



Iknertcwi School, De|il;H-US, Ib%Hlst58th,ChiuBa 

TrII me how to LraLd for puCCeBa in line tJuicijcii. No 
oUUEaiion. QHIgh School Court* 



□ Accounting dtAud Ufa ft, 

□ Architecture A D'ldlnft 

□ .^utofnaCtTe EDftin’rlDft. 

□ Duiineii MiDagcmcnt 

□ Carn'crclal AcronauClci 

□ Etectrical EaftlnccTlnft 

□ F 4 ecCriciil Refriftemt'a 

□ Air CoadItJonIng 

□ Civil EnglDeerlnfl 
DConipJetc Law 

Name.... . ...... .... 

Addn-rm ...... 



DDIeiet Engineering 
n Drafting Bl Dnlftn 

□ Llbe-rAl ArtB 

□ PrfvAIV Svetetary 

□ Hi'er Ac^fpfC.P.A.J 

□ Highway Lngin'r'g 

□ MechaulCal Eng^r'g 

□ Radio Je Telerttloa 

□ fffl Inman ship 

□ Stenm EnRiimrlnfl 



Wfttfft wriffttit jjlefliife menffon Popular JU^chanks 




an CAHy piny'^ 
lug Conn bond in- 
strument. you can bo 
ready for or or- 
cIiOKtra in 4 to 6 
vroeke. A «\ir* road 
to populartty if you 
Start on m Conn, 
Choice of thewQJ!kr« 
gtrc&l#at artkta.Mug^ 
nificent tjQTie, Msfiy 
excJuuivo fealarefl — 
yet they coat no mar*. 
Ask to aeo the marvel- 
m» now modpte now boing 
dlffplayied by Conn deaJora, 



WRITE FOR THIS 
NEW FREE BOOK 

TTamv tHnI. parmenta. Write 

Ufl for free book on whirtiever Id- 
ntnfmcnt IptcrastB ymi mEut. Uezt- 
hen IrwEruDUint. 

c. 4 . CDHH, LTD^I, 1111 COHH BLDO. 
gUaHJLlIT, MPr 



»Tew York 



Electrical 



Ask far free booklet School 
44 West 17th St.,N. Y.C. 




EARN UP TO W WEEKLY 

■MTnruiUrlTiir N'l- IV W \V TO tSMOKM Wo rat-ibb ynii 
I'VMf ncafe(‘rrH_ Ar’j^ niiy man 1(1 havts n frw 
HiUiill-ilin LIOIlTKI) ( :ltf nmt to froin lii'O.Ut'riU 
h 1 p«! ■" ^ilLusIc p ’Tijvi " Juki tistidi but ten. iTmtol Out 
tvumw £.Fffs.:^'.T CtE'nnrrTi* Aubimatimlly. No bfttferlc? 
(.If elect rJ nil y, Crt Maeli? frrr !,1 dhy*' trlftl sit 

3iur rk.lL Htate {av^jrJti* htTtr»>J cljrnrmcs. 

MACIC CASE DapL S-371 

42 y 4 Co««nm Ave, St. 




tV‘« nger thiB atid otUcr trianey making pUuuR to (Ui Ralcanieii, 
inbuton, rardmeD, pllncb board men and ai^enhi with our ncv fnU 
ID 37 line confikHtlmr nf 31 beaulJful and saeluilv* Redl* Madtla 
for bomn, aUto, ami tnrm me. Moke up to 1150 caitb In a WDck fur 
yDtirrtBir. evr^ dooiier ftiHJ Fiub-agsnt, hthtne, COT oKTiw, iitnre, u 0 lice< 
riurtorj'4 IndHe, eliib or Individual waaLn them marviiLlfhUM new plana 
fnr iilvlnir away FREE WORLD FAMOIT 0 RCA LICENBED 
UE LUNE RADIOS. W^HCTP TODAY PX.JR 017 R hTEW START- 
ING OFFERS. Start at ohm making mon«y wuh <rar uoKiUfl bsIhi 
plann. Write for bj.ll Information bow you can accurr any or oJl uf 

IbsHC ploBK FREE, 

DELUXE MFC. CO„ DapL 277, 173 W. Hidisan ft, eHcam, III 




jufrvrLAn au v jlk 
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MUSIC 



Til fill HU nd^ li+n^'r Irnrnpil t» Iiluj' 111 
Inti tl frJIt'lltili cri llir iihl %%uy I'ltHtn. 
SiiiiplHli;^d nipthnd lirliiicx fiinacLtii^ 
NullH . > > 7fN>tlXHI StnilrntH: 



FREE BOOK AND DEMONSTRATION LESSON 
l^rovu La yoiiriM^tr wfLliaLiL font how ^Antly aiicI 4:|ulckly you 
t‘dn Itiiirii Ie) play. H1.UI1J Lenity for Kroo JJemonnLriillun 
l.pt>iMK] ui]d K\pluf)iitory Oouklot. See Oio sliiiplo principles 
^jrtutntl which ihlB riMiiiirkable im'lliEiO It bTilit. If you rrAlly 
iTnnt to leam intitle — enjoy i:rii5d tlnicH — iniiTl ttie cuiiiion 
rfehiy — -act SOW. Intlmrocm supplied wikcn 
nn’df^tl, caHh or rredlt. 

U.^ S. School of Music, 7M Brunswick Qld^.^ New York City 



) O. 3. 3CHDUL OF MUSIC, 

I 711 eruniwich Bldg.. Hew Verk City. 

I nil? >iHjr nmHKiLU; ftpr ItKili. "ITot? Yuit I'bh Alusle 

\ In yoEir Own llnnte 4 .'VwltEt in^iilrinu nir-fWLH^' Py J'r. Frank 1'ranc; 

I nliM) lYi'mcni^Firilion i^i'i-cnn unit purlii'ulun nf your eniiy nuy^ 

Tui-nt pimi i|ni4‘arLQn ljiBU~umcni > . 



I Nitmi? 

I A-Jcln™ 

I 1 luvo Vnn 

I InuTt timrtit Lnirrii ment T 



TJ AVK you ever dretmed rf lha rmi you'd 
TT have |iluy|ii^ some Jiiunlcti Jniitruiuem 
Piolureil your^ielf dolnt; all tliu [lopulur hha — even chi^i^ili'aL 
tuiTiibvrn ? 

Then liprt't iLrnnd news tor you! ll'* rtewa of a c|ulek„ 
eo.'ty iijethod wFiereby anyDiio ran letm to play real nniale 
by iioh‘« rliiht oL luniie. Vnti won't need a private teacher. So 
lircROEim ejtcrcises nr Innc hmirn of practice. Toii ntJirl- 
rlgtit Jn playlnin Utile limes. Sooner tlmn you der esperUnJ 

you'll find ynijmctf prttL'rEaiTi' 
iFitt your frietuls — ptuylnk nt 
pjirtie?! — httvin» the ilme of 
j-mir life. And tiie cost Is but 
tt fracllon of the ex pen no re- 
quired by ofd-fnahlened iriElhoda. 
Ttio liuccess of tlic U. S. School 
of Musk Dyiitem is due to tho 
fact Ihnt ti niakcn every thlniit ho 
simple, First il tails you how 
to do a thine* Then Jt shows 
you In pictures how to do lu 
Then you do It >'oi(rin*Tf and 
hear (t. VVhal could bp ^Inipler? 



LEARN TO PLAV 
BY NOTE 

piano Gnltar 

Vtolin SaxoDliona 

qrtan Macdotia 

Tenor Sanlo 
Hnwalian Guit&r 
Piano Accardlon 
Or Any Other 
Inafrurnent 



tUICK WAY 
TO lEARN 



Extra Money J'Anm SookiL 

SEND NO MONEY • Booki Sent C.O.D. Anywiwe In U. 5. 




TTinv famnurt ray-ttal<iltijr, Rx- 
trw MuEtey UiiHikif buvii! lielp^ 
thouNunds or oineri!. Let 
Uiem help you tncf. CTipcli 
Ihla im aiiiX DioUl with your 



SELECT 
FROM 
THIS LIST 



Ain CONblTlCtNING 
(EnviCE mamual 
Small IJjili Apikftratiut S5*hD 
ARMATURE WINDIttC 
nod MoLar Repair^ , . $3.64 
AUTO RACIPiC 

IHdW CoHulEd RarfT!t...$l.l4 
AUTO fVCFINlSHINO 

DilCo U'hh l^pray Guu . $t.S4 
BRICKLAYENG 

PlaJrt anil t'anry il.Sd 

CAMPS AND LOC 

CablOi [Hulldlnat .... . $2.64 
CARBURETORS (All Mahcc) 
New, lievlHed Edit Loii. .$2.54 
DANCE 

Leurn nt Ilutne Without 
Musk nr u J'iiTLnee. . ,$l.40 
DRAWiNC: 

FreehATuI and perspec- 
tive S1.S4 

DRV CLEANING (Practkslj 

ami tJi'er ... . $3.40 

ELECTRICAL TROUftLE 
SHOOTING 

MoPne I 'arnniJ AUnknes jA.OD 
FURNITURE REPAIRING 

Flnlnbln^ and ]Jer4>rn- 

tint! ...+ .**. !.>**.. $3.40 
INVENTIONS 

IJMIO Needed. $2.Sa 



name anil odilrcRa. Pay poMt- 
maii on delivery pine Jew cents. 

pikStAitE. I^enij stamp tu 
ertver ixKrtajie ami AHk b^r 
rata luu uf utbET tH>oka. 



LANDSCAPE 
carockinq 

FroetlCAl . 52.50 

leather making 

au[l Uoine 

Tannlmr ..... .Jl.OO 

money making 
Formulas 

15,000 PmetkjiJ.. . , 

MUSHROOMS 

Kalne lur Market .Sl.TS 

neon signs 

Only Ihhak an. NdW. . 

pattern making 

MieelkM New Bank . 

PLASTERING 

he^t LiuirurUnu St&n- 

uaI $i.3S 

PLASTIC MOLDING 

I'PTritturtian . . $3.06i 

RADIO PHYSICS COURSE 
New ettUlnu. Kvery- 
thln^ flhnut Kfldlo . .$4.D4 
refrigeration service 

\lanUal, . . . , SS.44 

RUBBER ARTICLES 

Ifnw Ki Make. $4^40 

SHEET METAL 

iVimitrucliiYn Wark — .^^44 
Steam Englneer^a Lkenat 

Row tn Mbtala -3Z.4P 

TAXIDERMY* HOME 
Mniinl TpftpHies 

I'mikt. PLea<;urcH . * . . it*£l|li 
WROUGHT IRON WORK 
Pmctkal. * , ...... .51.3$ 



,53.411 

$1.S* 



POPULAR MECHANICS PRESS 

Room U3SA 300 E. Ontario &t., Chicafo 




LEARN PROFITABLE PROFESSION 
IN 90 DAYS AT HOME 

If you are luukinur fur a NEW' and BKTTEEI wiiy to ninhe n 
Kvinjl, Urkd up Kwculiatt Muantrice?. for liuw yuU Cflll LCACTI at 
Ifamn. Tliia intei^ntiiix. bi(t |rty pruh-aniuri wan for yearn 
avuilahte tmjy ta a few. I k flocreta were jjuardetl jralDiudy and 
fabiiloua priif^ H'erc pitid fnr iiLKtructloh. 'rhin AUhkU in- 
atruetLOU in now avaiiable to yOU at 11 lueru f met ion of the 
furriier price and vou iiral not leave your prewnt work until 
>'atl Inrvo uualibud oa an ex|H?rl nitd call eoiritiiaiid un exrj«rt'il 
miy. 

rJ Litidretln »f nkn and won'icn of all a|;c4 to 50 are making 
SIO.QO Lo f Jd.OO a day i^ivinij: inrlenLiftr Sw'nlialL Mu»ne;a allii 
Ifydro-Tlirrapy irraLmnita, Tlinre Li a biff demand from 
Ilonpiiiila, MnnitEirium^, Clubs, Dorlora and private pslientn. 
F^rolL liuw' and we will jiK'lude anatomy rliarta^ lunrlira! 
ilictioihury. pmlcuinl reducing roEler aiiu Hydro-TliQraiiy 
supplies M'ilhout ritm eoal, Thd rcilurijie course alone umy 
Li« worth many limai tlic modrst tuition fee. Send eoujicn for 
rwJqrpd price offer. Complete fietnlla and booklet mnlaininf; 
list and photniempbs of successful jzrndunles wdll l^eaent FREE. 

National CollcitG of MAiaai^e & rKyaLo-Therapy 

l>ept. 844--20 N. AHhland Bctulevord, ChlmAo 

You mr^y eemJ uio I'ltMl?; and poeipaid, your illuntmted rata- 

lop aufl ?jetnihi of i^rmr slkhMwI offer, also bonklel eontain- 

lEilC naruefl and photographs of fluc(.^Biful yriuluatri, 

TTamc 

Addreffi ...... . .. ..... 

City ..State 



\rJrtn trnff^ir/ to ndvcrtiurra iihrnsc lucHfiojE. T'opulur .Urc^jfintctf 



42A 



POPULAR MECHANICS ADVERTISING SECTION 






JL^aizn in ttQ^ 

nlf'V V* 

<^o>* 



TnEkiijf; r^cturca o(fer «p- 

IwrluDities to traicpd expert*. Ci>m- 
plel# course at NatiojiaJ flehcHils 
qiiDliiiea you to accept pceitiaiin lii> 
jtienters. Newef^t equipment lo 
Idaro witli. 



Ifadio TmnfriTipllon Rdcordii^ is 
u foseinjitiTiit profession. The 
lleEd of opjKirlubity for traibed 
riidu i* unliJiiiteO. At NationBl 
t^'iliools you receive the most 
roinplete instruction on newest 
eqiupnient. Experienced instTUd^ 
tors. f^tudcDt* JeaTD on same 
equipment used in largest tmn- 
srription studios- 



\S\0^ 

A II j\f l-k A * 



AIL of the science of sound ie hiued 
on RADIO. ^ Nationnl Sdiooli' 
eoiirve of trninitkE embni^jes nil 
divisioTis of Radio, including Tele- 
viaion in it* latest dcvclopiikcnt. 
Graduates ore qualified far Radio 
en(EineerinfE^ hDme_, auto and com- 
mercial radio repairing, and Tfroad' 
costing. Easy ''flhop-snd-alndJb'* 
pnifitice methods. No dry lent 
book*r Students actunUy operate 
o-ur Own Radio snd Televinioti 
equipment. You donT ne^ ad- 
vanned education. National's 
training tusthods teach yau the 
practical way. 



qUALlPV rOR GOOD JOBS IK FEW MONTHS 

NhlioEiut tralninn ia thorough. Fiueit equipnient to Amer^ 
icR, J^rcjvpu methoda. Wften you graduate you can com- 
maud jobs that asaure future BUensafl. 



earn room and board while learning 

We aesint studetiLn to obtain pnrt-^time iobs w hile learn* 
iog. For liniited time we will allow roach railroad fare to 
L.A. Send coupon for Catalog. 

NATIONAL H|W 
SCHOOLS 

LOS ANGELES 
More than 30^000 Graduates. 

Esuiiii»h«i IMS 

t ””””*iilV"u I "f o ■ looit' J ; 

r I 

J \AT10XAL fiCHOOlS * 

I Dc[it. FMK'll . Pluueroa Annelea+tJiillf. ) 

J Name Aijc ^ 



I Addrciua . . 
j CUy...... 



Stale 



t 

I 

t 



Olt 






INVENTED 



COOK and HEAT Without Coa 

Wood 



h fBuf Ptiiii^ lion nrfunuee-- 
HOTTBA- CRRAPER— No 

|Hrt ar Aalw* — TwLoA tbe 
Heat Quick at HAI^ THE COST 

COOKS A MEAL for LESS 

Baata any of] hamer ever ipittsn cut for low 
cost, perfect performanoe. Bu ma eti eap nil 
a new Way, wltbodt pra-Ofeneraling or tlng- 
ging op. iutcbse heat by filmpf* 

Tu 



nil 



rum c»f Valira. 

Try Hi Qur fffslr 

30 DAT*' TDIAL 
ProTB'it «h 4ni4a»»F “d 
dlrtiir ro«J « *t»a: ruU fs«l 
biin In bolr. pan fiv itHtr 
OBkikir br wtmt rf esav^ 

FREE BAMFLE 
FOR AGENTS 

U»aM enacnUe nm 
AT wimi»n In -wdl IpdWlOf 
wha 



AGENTS 

DalaamaO 

BIQMOHEY 

Dmp llva ryHU a a 
hr uiU qvid'l# 
Ibv, tjf Inri... 

«Jd 33 ba Sfl ^ 
G«t YOUR Ot 



nit tiEiTrer FRftI 
and rru 
Unovr- WiIIb liDW,. 



i 




say stmif 

UHtiC gr 
FUllHACi 



OJAtei^ffEiiraf 

Turn of l/aivel 



maJie "iiiLjrgsai'r rixht n™^. BEiu* aw full nine — moJl la 



and taka ynin i ' ii. Wrbta gntc*. be 0nt to l■■rT| hov h 
' ■■ ■ ^ toord 



UftITKD rASTDilJEa, N-TSi Paetory Did*., 



t«dv. 
Kanou dityt Ms* 



AMATEUR. CARTOONISTS 

iWIN $25.00 



Wanted — AmateuTB with humuruus ideas. No drawing 
ability neceMory. Thu niuateum of today are Iho pano- 
feffliDipLl c-ortnouiflis of Uimc»rrUW. Ideas judged and 
prixee awarded by ApplauK^O-Meter tcet befnro movie 
uudirnecfi. Evcry^mc no* an equal chanee. Eli ranh priww 
in all. Hush natnn on pliet r&rd for "Valiukble Tip# DD 
Howto Make Money With Simple Cartooni nml Huirnroui 
tdeao,*' Ciah Prise Entry Blank and Rulcn— ftond Ne Money, 

CARTOQNiSTS' EXCHANGE, Pt|»l, C-911 , PImmdI HiHOIm* 

'NEWINVCNTiaNXSI 

BIC EAflNINGS QUICK' O* 

_ WITHTHIS NEW MDNtr MAKER 

No Eipsrjsnsa Needed, Hells «*y to 
anLaaihg big tnarkeL Combinatien 

Blow TOJtCH AND SOLDERING IRON 




No pressure ay Btem, Nopumpfi. NoBtoye, 
Ni> rharnoal. Opera tee with 100% satis- 
footinUr Neat, cntuplele, compact. Gunr* 
aute€td by 3E> year old eir^mpany. Write 
quick for New Aftenta’ Ptait and Eiclu- 
slve territory offer* llunryl 

JUtTRITE MFC. CO. 

Db^L Ct1i 2#G1 Ssuthpsft. ChIcaKa 









CANS, JARS C|» ntlOtl I 
flifd BOTTLES • WP«H . 



M£tr tUTCMMU t>£Vt€m 

ABUidsf d iw rrrrrt I Let a, It tu FQU m Iri^ and. Low ta lulkfl. bl« THpfU«. 

Wivkiltke Kd4.k. rSiiitt Jir», &>rUn»=**>r,«J"'. iKBpr-^p-Ti^ Au^iailT 

|u^ ia-|r«J. llbKrilini dadiriiurliHl Hm inali^t Nc*mcw Ln* mjf iHtflnlET. 

FREE SAMPLE OFFER 

WDndcrld nm* ikilie munET tsokrf. Eftnd I'<k 

^DQiilE- CHFvrL 

MAGIC PRODUCTS CO. 

lAit Pendloten AtIl, 0*pC. Cf-in, St. LUiila. HI*. 

tt’rfffrt.7 pfcrtse Popular Mechanics 






POPULAR MECHANICS ADVEKTlSlHt SECTiUN 






m MTIST 



Wf;CANTK:ACR 
yOUDKAWlNU 1 in 
fDu^ cwTl bcrrtfr demnE 
ipvH tlmBu TMrtV'QTe yclrl of 
■uH«iful trt«Mnff pnrt-« t-Hi jhlLliy, 

ArtifkU rccctirc laiv= 

Write teJw for Art T*ir Btok 

Sota>l?APN>EPAKT 

0*P<. tB6, f 0 E. Huron Sl.^ChlmpH in. 




^You Can Regain Perfect Speech, if you 



STAMMER 



fi 

m Bvad lor btiuiErully itlEntr*[«l erUltlAd DON T 

• arAiTMlill,” niiiflli dMcribM Iba IkipjB Unit Mifltioil fm UlO 

BBiBJiLtdil’ omTKtjoiq. a( rtM.mmBrici4t ^n>i plnLl^rlAr.' AlDibud BOO- 
Maafully uiKd bI: Iq^iit-qta for IJS y™j^— BtB« 1001^ K-n- 

W duud by phs^Blcmju, Full InlarmBtwn Muntruioc TOrTcruoD o I 

■tamuierinf MUI^ JlrOB. Nn oblktatkOD, B«nJ»min N* B*au#j 

D^pt. IT1+ Cirvt* T*i*«ri lndian>j»l]s, |ndl*n*^ 

RADIO ENGINEERING 

RCA InstitiitM offaTB p.n intenoive couree cf tieli attniilintl 

embracing ftit Fhll^^efl of TUrlio. F^MticpJ iTninLlig wilH niatJem 

equ5pT!5etit it New York ami Chjcivn:^ (K'hfKilt*- A^ 
eperiaJiaeil eouriM and IJomd Stuily f'nurFDa iimlcr 

^‘No oblijiatlnn" plnn^ lllislfilnt Catakl W re^Mil 

RCA INSTITUTES, Itic. 

75 Varlck 5tr««t, Now York* H* Y, 
1154 MorchondlH Marl, Chle^io 

flrcoffniyd StgndfVti in ffiadiu /fiKfrueffaTt giiEftf llf(>9 




JdIk rn AVIATION — ~ Cat trairtln« now 

<I*t Wo AmCTfc**H fMlrtl Itiwt Ludjirtrv Eluxa- 

and 

inha QaH Y4i*'ir' PiTinnRif ASMONAUT IC^L j 

£im*CD Vet^AKkC. A 0 Mtm*H 1 tATUHt. Ahn .proU 
siakinn tuLtiiwi. EnaT r#rriT>K, uid ETDami n i H l ar i-, 

WHn IW hHftUrt •‘AriiUai At A Canw," 
aeronautical UNIVCRSirr, Dost, A, 
Ctirtl»*Wr|,4ltBldo.r l34Z5^Mi£hipan ChiDAfO 



r 




BOAT 

FOR PLEASURE OR PROFIT 







EXACTLY HOWTO BUILD 

15 DIFFERENT BOATS 

Thlo IH ItM) ddUlull with 
aildEd paitifl, Ij tvew bfjftin. and 
ecnvrralon wil FonI molar Inr 
marine iLHfl. F'lill rilrwUnnit and 
datnilH fnri!Bt)ln rmlwr, raiiJiat,i 
hydmplann. outh^iard rdnabnuL 
gall br^at^. kayak, aied tyr#— 
iHiatiTll] alL Alao-Sttatlonalboai 
to parry D n cnr, 

SEND NO MONEY 



Wrllp for nr^ wlltlOFl af Ilnat 
Boot tmliiy! JStnt anywhrre. 
Par poptninn nluii few 

CEnt* inteia)Kt3. Ouriddd IT. S, 
and pomufc^long rrmlt wEtti 
onler. Moopy rcfuEiilLt] Jf not 
gacUded. 



EASY— LOW COST 

With 

POPULAR MECHANICS 

BOAT BOOK 

liulld a boat at homrl' ^ ou ran 
do Up Juxt tht: kind yciu'vi> 
wanted — iMjwcT. Nhii, ijf fipw bnat. 
Tim "IlHjBE Jjooh" PhJJwa you how 
In edmrlo rtC'P'hy'fltf'ii dln'ctlonN. 
fipdNilally nrt‘narc>d for tho^a with 
ILmttf^l toobi. litllr Hklll and 
motiry, Uitild lioau to -Ufll Tor 
ptolll luo. Uouh tetL^ bow, 

GIVES PLANS, METHODS 

and materials 

Artqol wnrkinir [>lana and phnloB 
of r^al brtalE imctar 0 OYUitnir[laa 
makrfl bLiltdlEiir pa^y. i^howa 
matifrlalfl ticcdnl and rock-tiottciirn 
ciinta, 1 1 imdrf'dn oJ (ilrlum!. No 
rliunre for mlFtahc. Jtirlllib.:j« Al.'Kr, 
tiavli;btLon and bllot ndex, han- 
dllmr HAitinfl craft, U^tat kinicB. 
buathm tcrnin. f-^virythjnp a hoai 
rntbushwt nhonld It 



7 i](l Irtfh^yi. 
clulh bJndLnp, 



ivuivM, 



i^lle 

Film 



POPULAR MECHANICS PRESS— Room U15A 
200 Eaat Ontario St., CtifcaKO 




Aq cpportunliy Co pet a frank optn- 
ion, /jrcfe, as to whether your talent 
la worth developing, 

Mapii^ines, newspapers, puhlishers 
and advertisers spend roil lions yearly 
for iUusCrations. Deflipn and color 
influence the sale of most thlnps wc 
buy, ArtifiU have become important 
to industry, Kfacliines can not dis- 
pi ace them. If you have talent, 
tram it. Drawing may be your surest 
road to success. 

The Federal Schools# afhliatcd with 
a large art^ engraving and printing 
institution, has trained many young 
men and women now ser^'ing in- 
dustry as designera or illustrators, 
capable of earning from $1,000 to 
$5,000 yearly. Its Home Study 
courses in Commercial Art# Ittus^ 
tracing and Cartooning, contain 
exclusive illustrated lessons by many 
famous artists. Practical instruction 
by experienced men is the reason, for 
its many years' outstanding success. 
Courses sold on easy payments* 

Send today for Art Test and Free 
Book explaining present opportune- 
ities in art. Just fill out and mail 
coupon below. 



FEDERAL SCHOOLS, IHC 



1 1 136 Federal Schools Btdg, 

Minneapolis, Minn, 

mct withoul pbUKsilon, vput An Teit 
• nd Free Book, 

N'a.nic + + 

Addretli ..r<i.r + , + , + 4 .... 



OccupBlioCi 



I 



TTftcif lOriNnif pirflse fPicnfiofi Popiiyar 1/ce/mtifea 




FOPLFLAK MECHANICS ADVKHTISING SECTION 



4U 




cuff BOO^ 

Tells How to Earn Up to 

maiu/tmi WEEKLY 



ElECTRK REERiCEIUTKM 
and AIR CONDiriONING 

Yoanp m:in — hcre*« the easiefst, 
quickest way to big pay and a roid 

future, Cet into Air Conditic^niiiK 

and Elwitrie RorriiirrBtioQ NOWr 
World '5 faptest’iffouinii incJuetrii?^. 
uiitrowdcd field. 

Quick Way to Big Pay I 

EuBi>' to train In npare tUne at lionie 
Ua expert in Iiutallipit and 

PlEnniuf^ and Eatirualtue, all 
kiitdn of Air Con ditioiiinji: and rlU'C- 
trie Rcfri^tratiocL «iuipnicnt. Tako 
your choioc of office and shop poei- 
tinnn. Quick low-coat metnod of 
home etudy approved by lead inf; 
iiiaimrurturcTK. Practical work in 
Inthn labarntorice and Employment 
Service fret. Low enay to pay fee. 

Get Facts Now! 

Got free book tellinfr the TRL’TH 
about bis opportunities Ln ELeetrk 
Itefrij^erstion and Air Cooftitioninp; 
and how U. E, L TraininR GETS 
MEl'f JOH6- Write age imd 

preaent nccupution^ atating which 
industry int^ircfltB you tiiost. 

UtlUtics Engineering Instltnle 

JfjInbhjlAed i9I7 
K. Wilk St.. IlifL llliw Qkipi, ni. 

1 
I 
1 



U*E- I, Qualifies 
M«n for Jobs 

''Had M> iHbbI# liocKilbii J«b 
fmJrHn *[pr>r]^4 

(.biTiltn (d U, E. I .for 1 raini[i 4 , 
kmI (ipiMirtimily thu 
Umdsd/' O. I. n^ Oklji, 
'■W,iiU -ElHfind will* Cr F. t. 
TmliuBi; EuiuiiD anniv 
a imL.'' W'. 3.. New 
Yuk. 

tmfdjGimwBt «(Eli 
C- -tt ti., ou ii4 Hfin* I 0 wklrh 
VH 14 ra{«nT'l ran , . . r,kbint 
lull ehoevp dcT Srrrlifr □epM't^ 

fcmt.'" a. W„l]l. 

"t II n twndJiiv Ib tut 1m4 
iMhiin' fIm |b lh« nErlc- 

4lW-Lifnii }wnD 

nvpid. hn-tbit ■Tecrl¥'«l "-binit 
100% inrniapr In. •’praku.i* 

uiil r )iul letTiBi itiiFlpd.." 

E. P., W*ibh 

^iP-nJor bit leiKHU'. Jlbn 

1b a DFV tniltl i>Ub1. 

t kn'¥*cliHraF4irixrrWTmi'i?a.'' 
[I. Cl. n... Cinadp. 



UtIUtiH EuAlnecrlDd Inatitute, Dept.. 1114 , 

400-410 N. Wrila Sc., Chlcafto, IlL 

Pleuac i!«nd me your l<'r «0 Duok tetlluit how I can uuatlfy for 
the blir opportUiiilllAi olTeiiMl la Air t'ondltionlTm and lllectrl? 
Hetnjfararion. i have marked which interests me moat- 
d Air C-ondli.liaiilni O EleciHe RcTrtaermtLou 

Name - . . ^ . 

Addrcffl 



Lrity; 



8Tai.c. . 



ii.-J 



DIESEL 

POWER 




Courtny RIESEL PROG HESS 



A Coming American industry 

The Inlettieil^otphiuaiioia engine poprosenfs mon'^g 
proaiD liiumph of machine poweSf. IMegel opetalora are 
it) dBnmud. Here ie reed opportunity for mechonica. 
draff smeoj own ere ol ahopa, motormen# furmerB and nil 
olhore employed where I>ieaol replacBmeiite will be 
made. Gel ueceeBory knowledge through aludy of the 
modem L C. S. Couraa on Dieael enginoa. Free booklet! 



NTERNAT10NAL CORRESPONDENCE SCHOOLS 



BOX SMH!, SCRANTON, FENHA. 
PLeaae tend Iniorraation on coumo checked. 



□ DIESEL POWER □ ELECTRICAL ENGINEERING 

MachanlfiAl EhglhStetno O Acrldtnablla CliurSi 

Aviation Entipes O Air Cendibenlni 



B 



Name. 



-Age. 



Addreaa.. 





W* Truh Vci4> K*w Tft Mike- Vmjr STEWARTS 

Own Molda with Live Ru-b-b.tr 

ind Cb*t BtLiiiEirul Hci'wfkPliH From 

FUStVf. c^knitni. Liquid M^rblfl. tW. 

Ti4Pra''s Fun, rjiH.r|.iMiUcn Am] 0. 
ilL'jHiv InnuTif. ,ihtiti| lur timj Innk- 
IrVK' Prqini'Tl I-' uni Hurt, LliuK tHulP, 

Ash Tmyi. K | n w (- riJiitlL'rn. 

ittki] hLlhdm]->i Ilf uMi.. 
fuL itrflHljr' — iV I t Ik 

h|q!i:’riT r.Tvn F[['nut'Ji. ri * tw'i*— rJirrtii'i'ii— 
Ihif finriL HlFt r'1ii|>munl Frir 19it jnchLJ 

mpLrr. Our rLuriFlCM.* Jh-<trUftlalui tiiU -buK 

tjiuli hU'p-li>' 'Hit p rrort-Jurt lii tfUf JH'W'IIMillllif 
(uv j-ir tlu-i, inari'cluLia 1 ] LMrtr.'t Vihi q-uJchly 
lull In yessr rpwn luistiu'H* wlili hundri'ii^ uf 
■‘lislcimrrfl for iour UuVuliy creaLI-LuiLB. 

STARTING flFffRt Wrii*n«k^ riTinii tntxcoinL&t 

,»] Hn linu urrtn. ^ jr^jr nuirt ntm\Mt t. 

tLin. •r,id ai h,T !> r-i'il C>n .<r t-EqCj TD E.l V3 l JUTJlhkk. w,i h FnEE ^lOIi. 

EUNESTK' HEAD M0DE:L tU Innli^J^. HbB** ralUadBri tf 

S T E W A R T * s STUDIO 



WliCH tt-EffiiEar jilcasp mcTEfioH . 1 /eclroiEfcs 



HOME 

COURSE 





MOUNT BIRDS 



AHIHAUS » FES.H * TAN HEOEt « NOVCLTlEb 

Uvi.r Jfua ^hH!f IrvpKIn' kT'ni. IS FJCr Th ■ill .E9 fpur hsiiip 

.nin! il, wuilii: hKhk I.I. E^FihiFlj Him, IieiM. -l-Hcri.MnCIH !■ 

naiiitT hlKti*^ muiALJi, tiMl, tiN num krAna HiU iil- 
S LIUF Luqhh 4iPfrtaBih ^lilM FBrdi l.ur Mi, >, vIt, 1‘tvb ICrFL 
iB F.jiiib . arsHmiiTiEi i»'d . Hairchv pruriH-n] .^rm* 
. IMFWI i<iriii.b>F . li,pi.«rF*l »f hKW InirfHi.Fl 

. . . WI.IHVJ fctAUrrn praP.B^ Cam^art^ iM T 

fesJ.c, illr 7Ti?-r.|>,FAip .T'pIvuA ALJ_ pi rwiinld AWTmiJCBM. 

■l>A uImila^T iA.0! U Tiu n-fn- «T .pipf ^«lu> [L (I^UI 

SCHMIDT SCHOOL OF TAmffttMTf EM, C-U-ll, Meimfa. Tea. 



LEARN FROM A FORMER 

MAN 



T.enri] the mnqt fBacliiJitinR of profcMirjnp. 
l*top.aro ymirnplf fur n joh ii’itli a future 
t^^tudy litidcr the pi’raiiiuil direr tifi 11 of a 
man wTia wjw prea'ii^HflF one of the famiiUH fr- 
M eri , TftKfl au va ntapr 0 T the JTMiny OHUorc m> 
iUea fur the ireHn#! etulh. eriti Iff pHhaltrL 

INTERNATIONAL INVESTIGATIVE INSTITUTE 
1 -A Merriertd Tint Buiidlng^ washincton, d, c, 




BE A PILOT — FLY A SHIP 

ft you ere etumpHl at Che Jilgh ccust oi treJnlnit u-uallfy 
tor ■ llcvDie mntl a >^ 47 ^ future M tUF flelil .\^rietlan, 
wHfF Irmni- 4 let 7 lv, OnelcHiinfi tcamo for InformetlOPt on 
appftrtun.iCJOK OOi< available Under oUr I'rnnfiport FHOC 
anil nr«:liifnlc's 

TRAINING PLAN 

Mechanix Universal Aviation Service, Inc. 

strath moor Sta. Dept. E Uetroit* Mich. 




ITALIAN ACCORDIONS 



OF ALL TYPES. HauLi'iiiudc. 
beat tiunlity. L-tuv diruct frrijiu 
(lur factory tkntl aaVO •■j. 
fnt^ci-uTi giiaf oi] U^ptl lUAiai’^ 
cal iiLotrumcbta tekeu in trnde- 
1‘ JtEK accurdicin IpaBonp- 

ITALIAN accordion CO. 

3^3 m* F« 1 I| «i.. Oi*l. w-l, Cbku«« 



BRING YOUR RADIO UP TO DATE 




ficii 
F* Del 

TiiEse oul strong local 

atatioTis . . . tuna lil 

Lo 8 Angrlefl, Canada. 
^ Mesicol Iiuirehh'B 

ity — eni ouL alaiic. dtutnr- 
tion, in t¥T Terence, wllh nniaxinr new 
ADD'A'TUBE. TTf«e8 no CTsIra cujrrenl, 
ftta any radio, elect rlc or baUery, workK 
nrt or oiit'^iclo aerlftl, all wavea. 

GtT.^^tA^TKRDE Use '» days. H not 
delighted. Tvturu within 10 -dnya from date ship- 
ped and yemr mciney will borerundEHl Lmisirtlyl 

R-E ENGINEERS, DepL H-&L1, Muktf An, ABA 



■d P*B Hbi*«>1 

t'oy TioLhl-uiE 

-h-uw. JUFl JS«iin 
■iBm? Dud «<1 r 
4l't>W cm pML-. 
eanl. I'dy po-t. 
IrtUii fHily gi .DUi 
pEu^ few TOnU 

ncM-LiFD 4ktL -df>- 
Mvvry, S A If d 
your ardDr 0>^' 

dbyt 



0 . LL CndoBitl, 0 - 






tIRES 

START 

ATHOHE 



The Mott SensatiofiBl 
BuilntM OppominltV 
StAce 1929 

UIm tumlnc lead kuto told, 
Lore h A bUBiiBA wlthtisuilJd 
FutiEiai ClutM, 
RcjOtita. ficbmU, Itntnw, api^tad 
tnUUciQa qtvtt jfwfcr fur mblier 
bipta, Think of jrow' 
whim ■ 

HAND 
HM4ME 
Bnd 




mS^^R^NAT 



Drud Hw- Fully ^unttd. ftw iHta iftJrtad 

report unpraMdMiXBd aijiio^v, Wm^ Easfo wnlJm; 

"Ouk't bSkB tnmta fnt nrioiiMh- Flrrt WWI-k. hmusht 
OTcr 200-fHtlert for tl.OU to RLO-Otl vpvti-'' Flnahfrora 
HarrU my*: "Ordu* eooiwb to knou f5 tunn huiy 
all Lhfi lima.*' □'Untiir' hi^ or^r fitHn County 
CammlHlafwa aod ao» rwiwrCpH '“JTJPt 
ordar (or all Qnda flchotila aitd Klab f^hDohr*" 

No woikdaf Ptopanuhla non ara throwing 
evarytiunc aba wdda to oatablkb kwwl 
FABHH botorlott 

COBTS NOTHINQ (o ch cnmplele futa. Juit atsd am-am b4m 3 addraH. 
Wa'U aa&d daaeriplioA at aimpla baud maahiM (Jkat qaiekly plicai old tJr* 
LdLo airJiM; ■bow /rm bow tiat«£Lt«d meibod Iottu atripa Into thJtik, 
attHoiyt Lang^waarioc FABIIIX Mata— hor five »dU wonb of Junk 
Tina taxabaa a t2.n) Mat: bow you can atari on a roaanubia inTntnient 
and build a butlHoi lo big, ao lut, thaL it wOJ laha j'uu r braatb awmy+ 
Don't delay a EoimitA, Writa nr win today. All [aformation b Itea. 

FABRIX, Inc., 32 fi Huran St.^ Pnpt. 711 > Chicago, Hi- 

Make Glazed Concrete Products 

Pot(;cryp tilesp noveltieB. Will Gluinep w^ter- 
proofiiu. Mkke jsrfl, vm^b, bird bAihp orijt Af 
BfUtd gnd oemetit without molds or oostly tools 
and ElazQ them like clay ware. We show you how. 
Earn money in your own buBuiesa. Send iDc for 
booklet* color puto, dotails. 

NATIONAL POTTERIES COMPANY 

U Wert zeth St*, Room 11 , MlgHiMpolley Minn* 





THI KEY TO SECBET WISDOM 

“Like M toll Itoiu thr heavtM, the word WM 
apoJtcn. and from the rTvaberattona of lEi 
parted •yllableip nine the embon oF the 
Univcfre"'-^ edatei an eld, old Tea«vd+ 
IhrauRh the ages mm have searched in ™|ii 
for diia lent word. Xn ita atud they fbued 
tejn to 0 itrtft Tl^ learned hw 

m unJpek the hidden pcwiibUiEjOi ilumbei^ 
injE wilhin everyone . « turtlJiWi unuKtl 
powen diat make for a grraterlife. 

Tlhii Srtf £r<f Bmk-— FREE 

A mealed book by die Roaicruciana* rcvcall 
the plan whereby may obtain diM Wealth 
of knowledm leading to the greaiee Joya and 
Kwatda of bvtw. Far free copy vritnoutob* 
ligation^ write Scribe R.ILM* 

SBe ROSICBVetANS 

SamJd&s [amouc] Ou-tPoiwiA 

FtOT 0 itiigiouf oTgartii 0 tioft 






# The drgf tsingn id 
one ttiim who dijMu't 
hftvo to Worry' about 
briny replnH>*Ml hy a 
morhine. Hia HEAD 
and hie HAKDbi nro 
needed uJwgyiu 

Even the BDialleBt 
improrementfl imutt 
bo laid out the 
dmltaman no he m uou- 
ajly tha Erst msn to bo 
hindt and amPOR the 
last to go in a lay-off. 

Get into drAftingp whrjo 
tJin pay ii big, the wnrk u 
fasei tinting nnd opportuDi- 
Uee lie in EVERY brunch of i nduiitry. 
Men from every walk o| life enter ih-ia 
profUsiuoD and Uma start their careers 
toward aupoe^ and indopotidetitie. Wo cum help YOU. 
Let tia aeUid you our plan, there is no coat or obligation. 



Learn at Home 



Unlike many otber crofeHluu, dnitlag la aamily IbhtiikI at bntmi. 
It miniz^B iti> pravKHUi training, nn eollvfn adulation. Jnii lui 
hniir QT iwc a Him^y right in your own bneafl can, do wnwJcTa tOwanla 
tnakbiic ynu a drafts 
iiutn aiiil fitt Ing yo7i for 
Ihiia hilommlii^, profit- 
aide, Loapiriiig prt^ 
fnaaltui. The Aruerican 
ikbool Ea prond of tbfi 
ftiDAwm of ita aLudenta. 
fiir Amcricu Hchool 
Krailuatiia aro found 
everywhere in paoi- 
tbMU uf rvffpooffibiiiiy rh '[ | UkHt BaBiliH, 

aod power. 



N 6 opponumis 

NOW 



liigbt now km the tlpne 
to gel into drafting, 
for ihew maohiiiea* re- 
placanvrata, buildiiigap bridgei riahiji, acul 
all aibor new ranlumm intwl be tdanned 
on the draftjna hoard before tha aeluaJ 
_ _ werii w) begin. The «laaaiii»d aoctkjpia 

of Eooat daiV oowapiaper* ™rrr advert iHrmenta of jobft opra for 
drafiamcia NOW,. Under our plan at Inatrurlinit you can often 
qualify for a EiKxl iilb Imig befOi'e yo>u have numpletcd tbii nmrM-. 
Tbia fa impfirunt far IL f^ixablra you to avt iritn tbia fjur-inating 
work within g romparmiivcly ahcirx tLraa. k> huiMLqg 

fiaat. every iciontli eiora tLntItamen wili be jwII»»I for. Join tliia 
profeMioB NOW. 



Text Material All Furnished 



W'biiu ynu efifoll iof g Hjrtctrwj iw ilraltlqg with iho American BcEwoI 
yuu will bo tmprraiuKl wUh tbn luw envt of tbIa iuitnielkHi and the 
may Urma of pgymmlr tlMiro arc an bobka tn buy, far a» 

all Buppikd aa a part of the coune witbrniL one pKuny nFeitra ddcL. 
ttend tbn wupou for infiimialian. thcr* |n no OPat or obllgatiota. 



AMERICAN SCHOOL 



Dr«ul Art SitJi St. Dept. DD-S4S ChFuiit* 111. 



Aj*i*riran Scimnl 

E>na:«l aCSSthS^., Dapt. DD-MS 

Oi,leagOi Illlnala 

Tou may lend me, wfihoot comt and fullr T’r''^wiH. Hei#i]e »f ywicr 
eourac In Drafting mid trll inie why njob wnnilerful oppci rtun.it In 
«iit nowi 



Name. 



Addnw* + +,++, + , It, ..^. 4 ..+ 

City ...... — .fltata, ^ 



irAfir icrffiBp plcaec menflnM: Papuftir ifechnnfes 








iifTig U'lv 

JteuEn . 



Llihlt 



«0®fI<SNAR’' 






FOR/(^(92ifFUN/^2:;a 



MAKE MONEY JIJ HOME 



RUBBER 
MOLDS 6<.. 



at jiaur fin^Bfcnds 



.FREE 

COUPON 






Sold 

Pnce 

SliO 

k 

Booh 



audils Hiw CLtcTAic iiinnnY-A pratrrvMHvv iiHsm* statir uTift 
IwftttTriira in iLppJIucI d teftrij^Liy. Elii»:^ to ilrulCiit CaJId^ Qut-I- 

tlimil aiki] illliU.'i;t-H bIttinCy UTlttvn XfV ft ffljrnpl^ip frnrJnriir klJ□^vlpc^JfL■ 
Mf lundL^m i-k-cLriiMil tuflHX'iiflflry ta ever^- p^pptrlrtBn. vnuMiwi'i 

jm4 H^tud^nii 

LCARM ThC AUDSL WAVE Vdu ank fhp qnrBliDCi-^ALijJL'lB 'H^vi Et«C- 
Irlc iJliPAi'y iflvpii Uip Bncivpr — ’[HobOCIi * i mi’il f>litUnpB, KTiiptiLr IMuh- 

(rntlniij) uiiti jjawli™ 4^TP lumiU «[U tui,‘i;ri Itff CXtitat/t'cHMlon^ Opt'rAll.i») Bisil 
Miic^hlitiC' Mb I [tipnin^. 

book a R^DHTHI PLAM — Chvler IfW Tnlyiiip lluit iPlerPBLT ymi--t£M.lay] 
wiLU 6<tnd: ikiLl voltimp ^.Jit T dJiyA' FrV 4 trln]- Jt tl>p umbk Iirlpa 
d«riil uH tIrAD.. If It dmb'A tiul hPlib vuu^ nULll bLt<>k tun'k iii UB. 
rn'T-trat nf yULir Orjit paymont, wp will Kcubil ypiir upcmad tHHjkr 

nlln' 1 , 11 - UEI to |iuy f(ip mini ftp|' pH tnw liirjr liCKflt umUI 

yriu Iti? 

If > M , [i>>t NAlidflLHlt yuu ifuiv citltDp] jiUnr auljBitrltiLli]it af aiiy tJRiiD. 

Th«an Aud«r t Co., 4B W. 33rdi Ct,, N^W Tarh Cily 

^iHll Vot. 1, fiiieftrlc LLtvriry t>n 7 (inya" frpf tcml. If 
U., K. J witl ivIttLl S.l...Sn, aLhf rlft'lJiC' I will hPluni IL. 

I *lm r«<nup4t ymi to ihhII wp fiooki UMifh monUi nn 
>^ntc No obnifoilon unLo^t< I o>h e I 

N;itlM.- . . . 

Aildr'OBB . ...... r.. + ............. ........... 

DLX'LipaLCuH. ..........................................1 .m 



ACCORDION 

# If Jrali 4'Jifil lo 1» rpaffjf pooutar. 
have nfi the fun. thctcntcrofBt- 
ifAt'tinn rt'crjfiff Aefie, jiinl Jurn 
to pluy lhi» ihriLlinif jnstru- 
ment frtim ItAly. A tolnplete 
band or arch Eft tra in ildtlf, and 
NoraA}' tH learn to play. Vou^ll 
hlBEtor thid SuprmnJ in no 

tinffy and you ^11 have real fun 
froTTi the afarl. fltin't delay. fMjf 
future. Send pofttal for iKBUltfukly 
tllunlrBlH literature. N^d oblifatlon. 
Ekky lerERS. Write tuddy «U re. ti 

* 

SOPRANI, INC., DEPTb IW 

6 A 0 S. WAftASHI flVE. OHICASO. ILL. 



FilAI't bile praflL liuBlnBUfl Bt home. M-nke I'OUt 
OWEL AvkElile riitil?er mia|(|n wHIt pinnSlFW tiD-LQ 

G0.3hLV JllDldinjr Rohiior. Turn out ImuaredB m. 
rrodocuoru. BUSTS OF FRCVIDBHTJAL CANDI. 
DATES. n'oani«ril>. flsh trayo, Uook-emESi, eU". — 
in plpMtar. i-onrrelo. artmeha] mnrblo. Ci»bi y(ki 
IHt 4 e S14 Do eoE-h. orll for up to SA'UO Lu frietbdH:. 
nloreBi t'y mall. t;R 4 y, Eiulek— «xpt-rJence^ un 
Mor^'' U'e iiiut>ii]y all iilBteriBlB ond JiLHBD'ui't.Etn;^. 
Wrlctr tju^lay fur flnet.-' dehiila and pr^n'iitl p|an>^. 
^ 01,0 W&BkS. H 



$ MONEY-MAKING $ 
OPPORTUNITIES 



For Ltaotfi wlio need Uraer inrontc^ of must !t«l[ hew gcentwtiwB. 

Tbe rollOwtDN workable, EOijleil uliiliii are itdaii 
bmlK, Of I bo eOUbtry ur elty ilweiler either for 



^liLUii are adBiktahle hoib to Tb* 
. imn time divel- 

utilUeUl or i.irilir'J|.i]ji tuinoinr KJllrde. 

Every idi^B t»L‘t furih ill Ihiite bwlLR Iihh Ihkju itH«d by OtllCTi 
for niellE. Tht^' arr writ ntirlJj your rnnnitji'ri.ririn 

Plan No. t— luiNt Wais ta itahv ll.tlfiu, I'nietiral fieir boob 
of tried, (PHled nielhoda that ttatli that you roo, fan Uie. 
J^ricfi ji.flSu 

Plan No. 2^Mjidio fiterTlelns. Lee «n axiiprE ti irh jou bm to 
efiaage in tbla money naklRic tnuIncMi. Fries tl.lo. 

Pikr No. J — ItefrlutTki iQii OlHrioi munuul roren all 

nidlfrft, <3004 seirice men. ore nmlrd, Pries fS.dO. 

PI HR No. 4 — Automobile ItrUniahlUti:. Start, a liieratlvo btiaU 
ueita of your own. Fine tiOc^gJblllttes bere, pbt[?enpiit new to,'' 
rilrtU'tieri boolL I'Yiix ft. Sit. 

Plan No, S — ^OutdoDi OpinrtuliIttHi, The n.l:5i!|nc of lizqaU anl- 
rnak;. Midi aJid plants tor urallt. Price $3.nCi, 

Plan No. S — ID.DIHI JiJaney-IlIahJuR Fnnnulai}, Comoletfl |n- 
KlFUctlEHU for tlie miklnR of ruminofJlMflfl at i<ma|| [KitL that may 
Ilf «old i)t R hantlKome tiruftL, Prlre tJ.IH), 

Plan No. 7^]|NtO Sfiare Time Mnnry' >1a1r|nir Ideas, A Job 
fur every ijody. L4d unite book irlla bow. PrJi'e (LIKI. 

Plan Na. CivlJ IjrniJAp ElamJnalJOIIn. COYerlUv alBady 

(tnnwnmeht jubi:,. All tTpeH of (lofiltion'i. Fetter bindnpRS mpann 
nioiiNindN cif nw Jab*. Prepare now bj' titudyipj; tbln new book. 
l‘ri™ #2.G0, 

Plan No. fl — MaHnf Ponltiy Fay. Tba proiier trreedlfur aud 
miinaarmrnt af roirlj for hIjtbiT rpp prcHlncUon. Ptico S2.blt. 

Plan No- 10 — Fur Tamilnr for IToIll. Comiiktti inMirnctlonn 

ihnl cnnbte fba IjteLimer in Kafvvrd fnrm the Fian. Phre H.flO. 

Plan Ho. I [— llAbhIts for Food ami Fur. A eomuleui Hiilde to 

the rearllla and bmedlnji of rBhblUf. Ftice 

Plan Mo. IZ^The Fnm Indnitir. Shanld be odm^ldctrd more 
Hh a :hldE' linn than an a major mnanK of iiirarnp. Price t3.,00^ 

Plan No. 13 — Hmr Id Live on a Ruhsi^tenci' fTnnie=.TPad. Faota 
and ftRdrei on bow onr family fled frnm tfie cUt ami fotmd 
Mriirltv nrifl Intlpnendence, PHt^ f2-l5fl. 

Plan Ho. 14 ^ — Aheo Service Hhon Muna^rment. Mnney-navtna 
amt hitilnt-si . pi-rdoelnff Idean Its- (wo mm win? know Jtlftt wlut 
is retenMal to a urontable 2<mice «hO].i buiiiDtHia. l'rJ(‘0 ll.bO. 

Any of Eba aborc mailed uoatMOld ujwn rereitit of jiricc or sent 

C-O.n. anywhero In U. 3. Pay tiojuniiiii |iH™ anr| Fl'W efioti 
uoittie. 

POPULAR mechanics PRESS 
Rdohi ft 36 too £. Onlailo St. Chlcato, lINnoti 



DIESEL 

the 

NEW POWER 



Tlw W'hnls worlLl cneped at the alrinTinB nerfarniann of the Diesel 
l-Qwercd lluillnAton H. It, ^eylUT tralm (t 0 H*nR n mw era of (Mwer 
rfflclenry. Aeroutunefi. aiilamobilca. B^twr IndusiriwJ iiliinU mai 
*oon be iiiilnA them" marrBlouidy (Hj+iiiip>, 

It ineiuii a nn-W' hrcHfcsHlon. a new (rude for th(itikj(rKiH and fboM- 
Hndx of hK'n. Learn uiesel o|»eralion, culi>.TIii4iJtkn a I id Tv|4tlr 
NOW. llpi' tiur mnvlual quiet refi^rmoi* metheMl. FLUd mit all JOU 
mill ta know thnUtah Ibrite lionki. "Ulc#i*| and fKher Internal Cam' 
bu.slian FneUiPs '—"Diesel liijiiueH. OiJeration ohd Malntenaiice" 
— ‘"Oieoel E'ih'rtitc PlatiEK," wtilcb wp wml rti.w r&r eiiinUniitltm. 
Tills eonihlnatlon dITct brln^a you the lal«l and mwi aulhDrJlallve 
Infunnatlun obtainable. Ovri' iOtl lllnstiatliDIia. 

3 BOOKS ALL 8HIPPEB FREE 

for Piamlnatlon. There ore im ittrloja t* Thla offer. If J.(Vu rrMlf 
warn; to Jtel inlo the most Ticoiuii^iufi new ISeld of thp <TMEtirr^the 
ISveit — mast im-la-date — mCfsl t»lkci.i of ] ■«>! ws-lctn. Send for theOO 
iKKiki an DOT amaaltir frta ihlomant ofTer Jtsid (Iji'm. eaemEau 
IheBo. icht tiu^m In anv wiv ami: tbfu If yon arr not mM Jiifl^ 
iu^nd them buck at OGr pjcnensi! and you won't awe unr 01411, 

AiaeHoin Technical Society. Dept. DSI9 
Drexcl at 4Bth Etrrel, Chicatia, IlliuoliS, 

Send mu (he 3 Foldtiirs on DlOsel Enfllllv^. lts.tH,Nl aljotp for 1(1 daya 
FltKF eaamEnminiL I will tuv lllu fm ['i nix (‘X]jrci»i L(i| don't own 
vnii a oetil nnEe3i!i 1 k«on the Ikiak^, In nlilchi (‘tiu I uprise tq nend 
fs.on in 10 Java and |PI ilU A muntli until Ttir IriirndiiciDty pricn nr 
nnly 90.110 is [taid. 

74'ate; Tf yan tirefer yaii may hclid onlv $(>.30. cash er mann order 
(}T)U IMVve fl-Mi'M In fidl I'uynirnt, and we witl ^encl the 3 hooke 
[ue|]a1i,|. IVo aaret* iq reriLin yqcir mDm>y if yo.U are hut if;att-.Aed 
Rtid Tcturn rih-m In m dprw, 

Name ........ 

Atidri.ii.4 ,.■■■ ■■ ■■■.■..■■ ■■.■.. ... ■..II,. 

City istadr 

PlrAse altat'h a letter iilylnji a bo. ofrutmilcin nnii tlbc name nnd 
ai;ldres.ii nf ydur emt'Ic^rr and that of at IOaN.t one tmKlheiK mail 
as refrn'nci". 








a fr^ y^(j- 7 tufCh\^ 

{fj^ wmii^fWt ^pp 

wU^iAfcoitml 85 



Y^p hera'i a real praposUian 
Mhar« you can make rnal monay 
! with a real lutmCp 

hnwpUEBted Uifr F^Kpnl Hi»« wTilch J’mi UJ* 

miP, aLcll*ly Pmplcp^msnt und Hnsiulili^ Cl»i(h: Bunim-n? 
in-iD-daiL* 1 h DO Ifl- mra rtsuJw UKl pjn»i*tp uf ■ tpntD 
nmi HhlrUi»tt»K Nc4:kw*Br. MPn'« HtiJkPry, l>mp» mtil 
, csMNfUiHi nHEsMIVj wnrfe full ar part lUnv, 
in £r«al*K| iind fak^oMt miUn«y-nMkLn|r llrte ev*r 

HrIiJntf iwfirM^rvekU™. *a.nO, $ 10 , OD *m 4 U 1 J nP ti<> 
r uid n 111 * cauriiiii ly cnati txxnuk bpj-a ides. WfIw- (nr 



A For tired 1M»I- 
V lusns men: lor tha 
r oldiir toyii, too] 

Bnyi with hato- 
^ blci stre frrttff 
^bnysT atid Ite- 
J Come b«tt«r nun. 



Learn Tu^tiJermV (also tan- 
nin ^ and fur wort) at home j 
direction sheets will be 
mailed to yon. After 4 or 
5 evenings of practice in 
spare tinie you should sue- 
ccMsfiilty nHJiiiiit the ampler ni»c' 
tmarm of binla anfJ fi^. There- 
after pTflctica piftkcfl perfect,. 

Vtrv Lnc^pcndvio — TavJortay 
aupplieft. Hucb w mIhjw eye*, etc., 
&3*E fA little, Booklat tree- 

And ProfitSf too 

Malcolm Greeny mode a bquiitbI 
Itunp. Now bn u.^ that ho 



Beantitnl 

Decorations 

for your «um fto m« 
or to Moit io othA'i 

Woric eitt your owp idM* 
fer lAtppH, booh eDilrt, 
atfichri, etc.* etc-r de™- 
rttei with ntuffco epeci- 
coon oI rtouirreln. tiiJJ- 
Mm, white mffie. [riaeorm* 
ftoiiB. etc.* elff. 

AIao rotnKMl thlnas: — 
eoulrrelA boxlnv, Etoiifl 
pfayfuK n4d]w, chltH 
munM agutfng, etc,, etc. 

Mr. Sportsman: 

with wiiii eanLti sotreer 
end Bcareer. y«u'll met 
ipopc plesHurc out oT one 
apeclmen yno pdfjtoTHtily 
mcUht than out nr your 
I former bln bug PfESoro 
1 ynorMilf now. Prattle* 
L J (Ip an TaaldACrtiy $t*- 
aA for* th* ■aasani 



E . cHEJtrKRT TRjtii.rm ngsunAxcE m uw wnrui. 

f nmip Fonoim' *>iM Kitcn hKv>Tit i.yr-7 

La,. if r/Mll^XI GUMIANTETED AGA.IN31: idlKAItAGK. 

h 1©D / oertin#<i tcnkiiif ktr^nmii up to aa.^oo ii«p- 

JR^ W Unrokteci* eoally al any anpl* buT OVLY whan 
7 <WalnO. Wvpr calrtthrtlkbliur prevent* biKk laob* 

k.d|Mn|H T^Mt rnniUO'n, anla.-, A 1;irpw tar nrery traOer, 
Uarf E3t0.yaiV»a.Y hr Blmrr>st Trailer Wanufac* 
turvrv* W,hiY>: TODav fat FIlEi: rtetalLfl, tlncluU* 
eOa tot l.takt GvarantHTd Trallvr IfuOjdo-r'. Ouldei.l 
Mia ILOMI T001. CO, Vant- ■U.ll MVAUSatJf WH„ U. ft. A. 



We Take Your Camera 
and Equipment in trade! 



^ WRITE on U l|.«i A C.™™ W rriulTunenl 
f rtn|i>n«ti^ i*W uti*« fiOirr nuEtl.. A ■ST^HSi'l 

WWmmWJ^ l^■l^l■^llll .un frfFitn* ftjr any ptlnitchi aitparktua- 

4/^^ BAttQAIN BOOK dlCimbrtii SUPPLIED ~ 

U Cvnttkfp Nai*<tirt aiT||.kii Hwli. uITmik Ii itiidpv<£» of bkT|iln» tn 

■.nH tifiiwiM Mill *^41 uin.nu^ Jr-LLim. fllnia. •!.. ALl OL'A^ 

AKTEE-D. Wrt 1 k tnr v'jkT FiirE 

etnuuA CMHIRA CO,* tiai. jaftti au wuaii, owt K,n, cHiCuo 



AGENTS GOLD LETTERS 

Fur Store Froots and Office Windows. Anyone omn put 
them Dd. Free HamplBE, L;lberal OfTcr to general dgenti. 
METALLIC LETTER CD.» 43B N. Clirk SL* Ghioain 



NEW SCIENTIFIC WONDER 



. Wa £lwooa lEit. me\ 

fSTs aiwsMt otti«ti«4 ifca* 

It any nhllicatLnll Mnd me (frenj your lIlus^Atl^ th>nt 
me how 1 eati nulehly leam the knacL nl TGultleimy* 
IB anij Fm^wurk from dlrociluti elieet* Bent me by maiL 



^tiior OfIt” _- — ^ ^ 8 

S BIOi FUH. Yivi; n pr^r-* ntty »ia 
larv 44iii.beiL Wobk, Sum*. 14. 

Sh Himb*. bi FUaAi. FAKK FArEAOK hi 4 Jai blctu** Ufu*- lafto slatotw 
tAmit*. ‘INmM IMa t nr^-IT ■■■* Hik >fte AtOmt. 



Addrcij 



retiler Travel iHagmme 



MARVCL mrC*CO*t D*nt.ad — mew haven* conh- 

Whmv icrlttni^ rjicnfCon Poptifar JliccTinnfTd 



AHf 

[pifAir ape/ 








Ai/viiKi JiaUTKi aavTIUN 




IrINCOLV A]htln^^^K 4 FLVTKG HCUUOI^ 

302G AlTcraTt Uldlf., I.InrHiln, ^^lioL'H'Kn 

I want fnr«iBT f4i4^la felftMil LniCCI.N"K tmnrl^U- l-rTiItTknit 
and Uu} tilif-iiar oppurtumitcfl Ahifad in Aimijon. 



AGfc: 



CtT¥ 



HiOLUiiiiiiH flf nnf join lupins trrralHl In 
AT^AlInn d millL uf lb£- Kn"illtvt ^QWlIl llte ID' 
(lu^IrTT hAi BT-rr krviywn. Ka^loi-lr* art frdrfciciji; 
Dlicht intT tlaj- hutlfllnr ni;w alrutanm. Alrllni'^i 
Art aildltut [njlhtmti^ of bLilr.i tp Elbplr lUK^t 
uJea. TliciLsanU* of ntwlr Irainrd nu*n ato nffttHl. 
TliFPe In A plar^ fntf you , . * If ,™n Jtuvit lh«’ 

TtainlbA , , » the cami^lifte (rjiltiiD^ Lincoln olfthf 

you, 

Unccln Govcrnnient AvfrDirBd TrtlHfni pli-w j-irti 

Ida Iri-tililcjil auJ iirarllruj it's- 

HcrlFnco wlikli qiiultA' VWI finr (licw bcIlFr iiay Joli* 
In Atlatlubf Alrfln« Hicit |rl yp 1o t/OO 1 fAPUlh. 



Co-Pllotn qpt S 250 4 nanlh, 
up tn 1^00 a month. 



UrtnKd MediAnkt lift 



Intln you fnr Govmnnmt Llc-e'ic^^ ca Trursfiorl, 

Llmlt^rd I'omniiPn-lAl. dr Amateur l^llcvTri. Alfo 

fiiPn rcflulrpiiipcic fnr Uuvommt'nl Llri'lisr An Air- 
IiLbUd Piirt Enaluo MrtliprLii:, ftiMoL ^Ii.'tal Tralnlup. 



[^rpit 

{(ohoal. 



tr^nJnt CO# 

Sim In the 



pt rlda GovernntBt Approvad 
2(1 til year. IS yean [rat-hlnit avlatlnq. 



LIN court A in PLANE A FLVINQ SCHOOL 
Mail CoBfiim Npw J&ifi A,\rvntt Bldp.. Lincoln, Nabrailtp 




FREE 

EUMINATION 

COUPON 



THE4. AUSIL £. CD., 49 W. aSrd 9|., How York t/| 
PIrBH malt a ropr or AUDEL^S DIESE3, ]TSGIS£ */ 
JdANUAL. If 1 irJtl remit 13 an UlP L 

flfefc arrival^ ^thflrvrlae 1 thrill nrtum tho (joolc. 



OUT! 



pay ara inlartabUI In 

CtfOtlructi ■Hit aparation 
and ntaintvnanEia gl nmdarn 
Diewi Mgin««, will 

want tn(a n*W lJm«lr fawk 
■n P^'IKticai, urtiul Infarma- 
tiond 

■^AUDEL'I blEAPL EM- 
DINE HAhdAL'^ With Qink- 
tiOna an-d An»w*ra Phpfaina 
■ n •impkp, coiKpH lanDuaaB 
Itw Fimdattipfital' p (: a a o I 
Pfln^lplvi. _ Q^nlirag Prin- 
dipla'^Engin* jltHi^Jpig - AiP- 
■canJtvg Varwi-^Fuei ipray 
Vplvaa ~ lnl*l and Eahauat 
Valw*B— ValvP Timirtg— FuffI 
Fumpa— Fual InJaetHon C9PH' 
preapdri^-Atartlng Air Cnm- 

E rtHora — Stavtiapiiig A i r 
Dmpreiagra — riflBOt and 
Fla ton Hinj» — Cylpod#ra — 
LahriAatioTV— CBallnp 

— Fu*i OJi— Tnr Jtngin* In- 
dlcatBr •— OovBn^ora — EdBinc 
navarping _ Pemr-bleaBl Bn- 
ginot— HJgh SpMd Diaaal En- 
gtnao^Ariawwra gi) Oparatiefl — H «'«b 
P dwBr CamuFalJonB. 

Th« lliuatrationa and arB ±Fta>- 

and *»F to IrFvatKalaPd. All datalla are 
ilalniy brought out. This Iwoli i*o# *Kire™» 
ValuB hi cnpinwra. optralgfi atudenla and all 
wria deaira a hnowladH^ m* Di*lcl tnplnr 



A napdaoma bodb, flraifalp, with oElt 
3(H> gaga^^i U trib'atrt'. 

S«jid Inr frpp Plaiil midpp lAday. 



nglnFr 

ade*i. 



JUST 



Kama 



Aildrna 




^ ^ liytschcT Tmai^TanD sax- 

tp;iV»gtid, rurtn't, trornbonu— luuf Ijoud 
iTUttrumCtit,Ex'rlilnlv& BuDechrr foA- 
titrc?a tni'iui fjiHtcr profft^ciid — vou 
join n bund cr Crrl^trii in m fo 
wc^loi — win pl^paorc and 
FREE TRlAlj Eaiy PapmtiiitA. SakI 
OUW fnr dftnlK no ofrll|fa1;i<i|n« jl«alioi5 
mainnwM ih hJrti uicanMla ytiu, 
BuMEhiPr Band Inatmment Campianv 
1 IDD Bufrbehor i)ldg,« Elhfiarf, fnif. 




AW 




HIGH-GRADE INSTRUCTION 
BY CORRESPONDENCE 

fViLlir?, PpmI dnd. lUiil U-»r Ki H»ir, rHun*-' Ijit kiir aiin.'ir^ 
SunLUfr 4T«-ri Tliu hhv i.i I,tt l'■Uhl»C. &-Bil Uitlns- fl.r 

Chicago School of Law 



CHiCACDh, lAl,^ 




YmmsFa.p 



Uraairr uunoriuyltjua m , ndveH wro'** 

La'ani ouiljr odd liitickljr In ap^ra l iiut, Ptac- 

tirjkl artwfc. Na ten |K>oka. 0J4 i*atalpUpW 

«hod. Ldw tulttpn — Raptr icm^p. i^rwt /nr 

free booilel t\f ivejfjtiina f n/flnn fxf fon, 
Pagd^OavIt SchDdI nf Adiaytllln^ 
Pypt^i 13 ^ 8 . >681 IV tIcti. Aa„ CMleago 

repair motors 



' ma, FTid rtpaif 

aiiypi^ to (rt™ WuKlar ^SLla'tP^loT 

• ■ EDUCATIOnat. ADVAH«BMtnr M. VDsnpiaw lOT 

Labawggd, H- Y, 









CIVIL SERVICE 

VALUABLE INFORMATION 

COLUMBIAN OORREiiPONOENCB COLLEGE 
WASHINGTON, O, C, 



BfCOME A MACmHE OPEfiAJOR/ 



cn™ A j^nwn fit iQ pwnut nnd chewing butq vc!in4lriff 
Chinee Lwe,ifft<aiiy ijirDnt9, as petipic eat pcAnuta And obtiw 
Bum dally, atirt with wrlia lor detallB todavl 

D. ROBBINt & CO. 

1141F DtHalb Av«. BROO KLYN, N* Y, 




NO BOSS! SURE CASH! 

SILVERING MIRRORS 

AutnpEirti, R«DGf;tDrs. CnmLiiiatJuD outfit- Writei 

SPRINKLE. PldtWv 123p Martniif, Indlunu 

PENNY EACH i 

pnauilcl'J Ui'indinr Slin JXlen, Lmft 
Frirt Ja Amrire. FebmA CjimlJty. * T*»f 
Oi»mjifr^^ f't* TfruirBiloua 

flcBuiKi. E-lI phidt«. t-arflr AppUcil, 
lUciiiril BfujiViai: Dff>r. Flt^&E 
*nd WufN-lfi# E^HJpjiseaF . llimyl 

*iUtSi| 4 Wafk 1 N 3 Hiit[iJ,ClBqiff,IIL 

iKIPaH 0D£L5 j 





IM* d-icidi- ntiLw o| ln#i- 
JlyirM' VlIkQiu^ ' 

dnliikn fSltigci. Ibg fJa eoLnl fiar rear 



■•■iW •'hd-wstfl modcill of 
> miiPi Nrw, Tally -iKi CoaEfa, 



Eftr NMCDCm, jaaihigla tg^hrliMiUh, f liglDli 




AERO SOCKET LIMBS 



Are mnde to l» conifnr table, 
iinknown tD WFareru qf 
A cm Kn-cket UmiH. 

n'rifi /i^ rirv-tatitf 

|jn Soclid JUtlllElil lUnli Cb. 

Li Cnni 1 Nl], 



CtMlUiB, Aom Hpoti, bllntereaTB 




vn&i 



Eatu Cash at Heme.' 



Mm. M. M. In -1 wi«ks ^»??rUTi 

mentl rnielni miiHiimnirui fpr u,h la her rtllarr Ev- 

rnutioniJr Tea, huP v«dr «ljnl, bare may 1^ auU.liM 1» 

bruii ibiMtnt* (nr^tpqi. ILik4i. sraiiirirK, aabatJai frta, F>+ LWd. 

UHITID CO. 3444 Uaoala Av*. Dapi, 4T CNiCAOO 



CK^ufotruii 



pir 



lI'lKtn jj/CfistJ menffoii Po/jHifir AfecJinnic^ 






POPULAR MECHANICS ADVERTISING SECTION 



49A 




Advertl»pi?nt* in tbi* ^ c^nts p«r word, each inevrlion, tn EniQiuii] 10 wotil*, payable id advabce 

To be Inaerted under proper claaiilication in December iBeuef copy ahauld be in aur aiifiee October 10th 
Pepuler Mechenica Marakinc, ZOO Eaet Ontario Street, Chicago, Iltinoia 



YOU’LL PROFIT 

By readinir and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Papuiar Mtchanles Magoarnej 

200 £ati OntariOf Street^ Chicago^ lIlinaiB 

Gmntl*mrni IVc with tP cpmpiimenf yea On the utamierful TSMutta 
that yaur hfatianat hor prpdnced fw u<4^ Wg bnva pioccil 

oducrtffinff rn your macaxrne each mont'A CD/iatcutrpciy ond hove 
chcchad an th* rtMtiUw* At thir Writing ula ujfch te any fJiat year 
maffoxfue haa prodaewd os fliony rasufti pa any athar two wnaga* 
xintt cambinedt If wr ur«re fo advitm oar feOaw advertittra os to 
a goad medium for adt>wrtiaing thtir ptoductM, we would npom- 
mend year hna publication among the firat to fry. If it ran he 
Motdf ** Popular Marhanica" uJiti aait itt. Wa hope that Ivture ad* 
vartiaing will proita aa advantagmouB ta -aa aa in Ih* put. 

Vary sincerely yeicre, 

□]. ilTSir dm«>" the FRIfJIfA/iJC PRINTtNa COMPANY, 



AUTOMOBILES 



NUW[ A iinMier-IjicIC lunfiplfpii Dle»pl 
mnVdJrtet fitr lutaataltlka, InJrk^, IntilLii’*. 
tKMit cnilnd»; riirii||ik'te wllh fl[ClTii:a urvly 
|T.7:t. IV tytHj rn It Ilia I in. HO. I " iUyn 

IrLaL Hevr'^ ul' t*) fuel I'Ddt, Eehy te 

Inutell. !<ten(l $T.T ip ntijrifV orJer iir fS-.lMt anil 
nay [mlicuB srhen tlrEh'rniiL tlifiiet 

Te.. Cd ^lersau ZildS', 1‘imlittnL 

O rritdn . — 

UUNVKIZT Vniir DulentDblk ioi Iliwi 
dI] — a^eri!!:r rtHt fire Ltettsm. Have Euin- 
dnnli, r!qhl|tlrt« InilrurtJund For ocie rtitlluT. 
I>uel lilfs. COl. lliJU JlToeJwjy, SoaUir, 

Waahd 

U1 l^e- ctHrLbuni Inn ctionihrrB 

12. iirrpw In Bpark pin* IjiiJesJ a park 
[tluci in lop. Burn or ruNoElne ton- 

plnitly, EI|jn]njitF fntillnr, rillOlliin^ 
pinelrut. lUsh luHmlanrp mntlm^lian. Oul' 
vlhndlnif mUence, perFuirntaiu'e. IHearl wn- 
Tufulon'i mlliilne Utj*, f coven. Pre-com- 
E^uftlon iKMitfthImi i]«tt 11. Perry, plescl 
Kmtinrrr._WiBftqgft1. waahl nft wi. 

tlKlUUU) '"T“ ipcADr mio fa<^t puinpln? 
sir romicreator. VlacLt ti.ao. Tiirk, 7:1 

j^jilh Hhirlty. Foniluc. Mlrh, ^ 

OUaJiANTRHD Furl mnyrTHlnn plana. 
L'lr. TH'hiili’al Huimly, lll^T HrenOney. 
?few Tarfc, 

mCHKLIZK riuDllnr mt^lnr^ -HInipln in- 
ctaUallnn low ■■ No BnerlaL pnrlB'. 

L'la rti«i[y fLL^I. [nfonnaliDn Fret. 

I Err, lioa ri50it, Tju Angel rjt. Cullf. 

HR^^U'UIKHIX CtO|ttrri|fln!i far es^tnllTie 
mototi, 112. fie. l-jiido%c Hr. utnitipA or 
mliU -.-fpr Uluxl ral pil lllcrtilurr. PrAuSaB, 

171B ArkUaon. Berfcrkiru r alira mlti. 

a ^ H MFfl. da.. Andrr^uHt leillana. 
flpHd mulpifmiiii fiitf Fifirrlj (iml dbevrtilrti 

liic for ralalosue, nMireLi Inrluclnl. Cain- 
aha Hi TaereoPO- 

jNCRK.tBfTD MilrRRv; Iwrr rmL. OliJvi^L 
and orlslitEl canrerBlinn liEueprlnli In hum 
atiwe dlitUlale In any rar. Hct parlB In 
iiibk jarcL Complela drlalTril Icifermilfon 
and Phlur print llOn Irolni. Thnu^aiulfl of aur- 
ceeiOil ' Etini rm lofu. 3^1 ayd well ^tm. ITo.. 
Roe ^95, ftlrEnlalr. fallf, 

"PRMT-DlEHKLTKISn With ContrallnJ 
nmL'' Cgntlnupup Txali n^rfurndinrv. innut 
tiilleacrr Cijftjrljfhtnl tilaoH Tiilr. Crlnjprri- 

iJaiBloJi T^iPjJt.^ Norwatnl Bi|. . Jarltiotl, >E|pli, 
IfIDOET Haplnri hook; fadi for fanR, 
hulldcri. ilriTen; trark ilrea, rreultlElonst; 
slrtuTM, iperlflratLiiriit. workln|( jrawlMSA. 
jLtio RlD.-k rar porncruloni fur fa.^Ecp'l var*. 
tl.UfP tuialnald. *1.12 F.O.U-. Hay KunB, 

Haptr 2H. Clnrlnnatl, Ohln. 

IHTIlOt^ Car plana, parlS. FttClnrB. (’![■' 
fqtari dlnpBr Stoma, IJ tkitithalde. Atlir- 

elTIr. N\ 

BOOKS. rnrBTlne hiintlrniii of ^uhjma.. 
lit* rsiRlos fur itc [nutate. I'wulaT Hfrilipn- 
In Frrn, Ittmm lOlhti, ana R. unEarlo i«c., 
CIiLpscd. 



AUTO SUPPLIES AND EQUIPMENT 



THRU Aulo pans al hjilf julrr for all 
1 'mill IT PtirU I'o.i I'lll LafeyctCo 

_Ayp..__Ht. f.<>L||K. ifg. 

PL.STINU OulNtt for aniptUMhllB purti. 
I'oniin'l lo hallriy.. No Eunks ii^nL Ft do 
|. iarllviiifl.rH iNl Cunmolal L'O.. Ave. 

J. IPrc'a lu r. III. , 

DESIONHTItATOIlH. Cunnue^Jior. teit 
In'mPi, fi-hu(ir liatt^ry i-harecr— arc H'f-hkr- 
fliiariiPtoed. Trial ami [rriuj- Keo'g Einl.l|.i- 
ciirnt Km-haiiar, Bo s M-E|ll|. Tmy, Ohio. 

SAF-T-LITK Tirr ilrEtnllun i1[;nal tIiv-Iim 
lEeht (on BlFrrlitc imiiH If uny lire drllatr,, 
tvcii alijfhtly. rrrvrIUrt ari'lilrnta, Saves 
tirrv. i^gltlve. KiLBitj.' In-.l'illirLi. Auto.v. 
trilrkB. I.PW prlrtTl. WrLlc H^ilrEli ^Ifr, 
<^l^ , UrgL. P. thnaha, Nrhr. , 

S.WK Slnn^.V u'Uh Thydro-X, CumnU'^'B 
iIfIhIIh frrr. Atrfiii< wantriJ. Bohryt Kv|J' 

harU flonral'lpwn^llrlaimrr. 

'■H.F.UtK I'lite*--” Hell crnnltw* Tutlk^Evn 
hm and i-old n]i*tk nmil-i. Jilvs Boml-ldn’.! 
rloanrr ami riff hi [ilt-re wrvnrli iwl 
with rarh tlW plupn. Four nrrlrri ilally 
nay mu *IS0 wifklSL Tunfii^trn FarEory. 

inn* Hu. ITIi-lliffanH I'hirttKO. 

mXITION HdiKPI-riiarffpr — FmeI ■Blart Irtff 
!vel Di mill. >Tnnr ufilloaur, [wn, Irisi I'lr^ 
iHin *1.2.'. Order muff. i»fla fere. Affrnta 
iTantrd. O. HalfB Uo., !S3l Oroailvfiiv, 

Sew A'orli ClEy. 

l^INllIXO tiptit iutvifuah II armatures 
ll.TiO, Hupmno Kltct., 2 1 W. 2 lllki HI., 

New Turk I'lfy, 



A, O. QENEBATOHS 



FlLUlTTrAL Chnnms for snlsmoblle irea- 
eralur.i. Her our aiivertlprmciiit at EiOttoni of 
pajifl ini.A. .tuLopovnT. Inr. 



AUTO TRAILERS 



OUILO Tiflller — I'ne lUlO [nr*H. r'lucj* 
21k, llrntury. IIotc 127, Hielcif. lVlMHm>.|TV 

PARTH Fut [hr roriulnr MerhanlcB "Ptern^ 
My Tralirr'" fralUT+d In the February, 
llErrh. srid Apt 11 l«BiirR. Krerythlrff you 
need — Asia, hltrii. whrrl liAi'tlalnSB. wnter 
funk, numn. tollsi, pltili. BEme, eooil part*, 
winilitwi.. arrerni IIeHEb, euBhlnni. elr. Peiril 
for nrlre Hit. Include S-lc fur o1ir hit ral- 
slOjf ecii] Trailer ESuildcri'" ^latidal. Trailer 
HitnniT Fra., 4Jd Oranil Ave., W bub ait. Wlr. 

Tlt.lILPni-lTKfcil ll« Biherltirnii^nt of 
Tralkf TrarH Ifagazlnr nci papo 4TA. 



MOTORCYCLES, BICYCLES AND 
AND SUPPLIES 



POWKR YiHir liilir vrJlh I*** nrh'cd Ppeeil' 
Jlilke inoEcr. .1,EtiH'li Jn line hour. Ill kill V 
IP lies to uallou. Thirty mlle.H nr Eioiir. Froo 
fulili^r. llunranteeLL Outliaanl ^fotor Cor[i.. 
liHlE X. 2^1 1| Ht„ MUiraiikee, Wh. 



"LIIT Me »upulT mur pinlurrjelB nreib. ^ 
dinulhe JJarIry ItaVltliMI ntrUi, ac-CESMiiirr. 
otL MotEHTTvIo tLre.v. cyllndara imr[ plitaihi 
re-heciiHl and tltEud. Kkueli. rrE^elrloff. 
frsino!) aiul farki stTsIsIdenod. Prumpt im - 
ji't. Hcpil '»Hir fsr rpinidele parti and aecep- 
lOiry estetnffLie.r l'ti]| Kiiut]], 2410 W, Fnn.il- 
dulse Avr, , ^rilnaulter- PlvjLui™ Ifarlry 

TtavI dBon d ml rr. 

Itl^^TH iSriAltea aailipte SpeedHuy Harlnn 
>f[iRU!dnF, rfllnloft Knffliiti twioEuti'yelei, etiUih 
ItPlmpt.T. api'od Ihookti, auiipllos. ClTiorr, 4IE4 
VI', PliMi. , Tjin, Anffetra. Calif. 

HKXU lllo For Ilnniihook of InrortUBtlOn 
lEstlus piny and used parEa. for Imltin, 
Ilarliiy, Fa.'ekJur, llenJer.i,Dn; uerpiBorleB, 
tirejj. hattorlr*. Jlooti, Esat GrtpiJ. 

Oea ^^olne*. InwN. 

Mi.mmfVri,n Oi^ririapri. loiiffinii [iriias, 
liatSaln threts for aianil'i, Alirftirryirle avrefr- 
:SorleK. Itorhepier Ilurley l>aylLl«in l'on».. 
Li*fl WwE Main. SE.. Hotheiler. N. t. 

IJ lilN I > kl ItftUN, Ka^eUlor, IfarliT, liullan, 
iiRPd partR. allD.y pUlons, catalpffur acini w^cvks 

iiLit jue. Iialiek. U 1 G ■ Chvsin'm SEnen, 

sr, fpOuE*. ^Eq, 

Kic Fur llliirtraleil ueri] Motor- 
c-ypie fata lot r ti4rsalns, l.»riirt<l Htork gen- 
uJicr Indian purtv and pnulnrt-yi-lrH. InUlan 

^fncor rrrle NbItti, Ksii.^aa_ 

JUirUliCVvlfjl'lH — Ulrei't iip you aE nick^ 
l•utElnu irholcRale prims. IIHtUlll, run [ELefEei] 
and tuarantrcrl Innlfauii, Harleys, cte. Srntl 
lUo Eorlay for "Ilarffaln Bullelln 12.'* Pran- 
du.l1 llh'ka On.. 7!lh Couononwraltli. Avepne, 

lloitiTici. STaan. 

ItKCUNnlTlOMlO .Motopcyrlrj. h>w"iiid 
IIfmI paKu For all piakeM. Campkle BerrJix". 
\S1illEnaTi Alotorcyele & Supply Co.^ 4U'»-D 

HaiLlh'H^Ml lElv.Tl. KanaaB OlEy. liln. 

HilUriLT Xlulnrryeirn. alL mikei. rmr 
ami used. ITarJey DaiidHon parls. Send Itk 
r.vf hutartlrt IVaiteni. HU K. Ifkltt. Kspiaa 

EHly. »n. 

MOTOBFYCLF Tlrea |4.ti(». Motor tilmds 
fin. Chitini. niierls *J. Parly St Ion prkrey. 
Seen] 1£e. Blrjrtc flS.l^t. I^lre Culler 
Hbu Infer. HoehertBr. N+ ¥. 



AVIATION 



M'ANT To Ket InlO avtillunt Train si 
liciitie in flPiTS lime, rnnaplete,. prarllraJ 
□ [i-ln-Ehp-inlnuie hniuc - uludy uaurnO trains 
mu In till Many different typeii. of srounff 
jnbi. Write for free Imak. Avtatknn liwltv 
kute of Apierliia. Uepl. A-JdA, IIIG Cnu- 
nfR'tlnil Arr.i lVa>.hlnarrin. ti. F, 

NKIX' llaiilU illnilKPe hulletln. I'hotoR. 
dryn-lplinit, nmrlFleatlium lltlEfl faeliitJ walrk'd 
*'Parkinl." Uulld It youritlf. P^d dinar 
tmlay for Bullet Ip ''P''. FleaTh .\vlatitin 
Fo]|^^lilTT^^ Rpptcin Hurtrur, Mlrkiliran- ^ 

Yorxfl Mrn IntetTiilrcl In rnterJfiiE itla- 
tton umirr iTiLciBport pilot and meriianlv^ 
iralnlpv nlail. Write iimii H lately enrlwliijl 
BtauiP- ^ItcnhanEi 1'ulreraal Avlallun Herr- 
|rr. SlralKiiiore HtiElon. Uepl. Ik., Delrotl. 
M|elMk4tt. 
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POPULAR MECHANICS ADVERTISING SECTION 



FIIKK Full Mkfv<' ivF |lt^ f(t- 

lucHui ll.vJnjt Fk*. lrj)l|inp. W^ntJ ](| centis 
for nOisliJiC. Ifilhjr T'lO. 

J'Kill'IXLFitK. MUfiiEutE- IIh'. V^'4HH3l'TLiri 
rrotirl3fr Hinsjik Ktaiinrv. ivjf'jiini, 

Kjhi, 

For airia«n«9, iCfilMif, 

snrO*!i tnJ* . nhuii'. 1-nrrnjjrn I'ro- 

|mL|4"fH, NIIttH. MJ-rhinji n,. 

ilFCUMF .lunliikr ilhiilnkC. SlirL >nur fly- 
ing jign' u'Lili Ikume For pur- 

tkulirE OTlt^J Frrr1jin4] Flying SohcHii], Pin? 

nrcrak Ainwrl, Pine R fuok, N. J. _ 

\VF Train uca ant.1 air njirlfrators, Fnnik^ir 
nupHs: Oatty, Llniilk^rjfh. K]UikOi-l:li- Fur' 
]'«iIM>niknre OQkir.u'‘A, ^i^iilphk^int. 4-|k!iiL!F. ?l.fr 
L&t»l fisntrlifUliciik In 4tut-pnin>ln] TUnky'j 
Wtar diirt i*ith hwHiklp-t, .Ifl crnl^. Wrlle, 
U'tieni^ or Ni^iKulion. AnnopolK. 

Mil. 

Gr^T lull? H^iitLciEL. .^Ir Ljan^port pllcilil 
UJ1 lo^7jOD^ ]^r year; iHiH'liiinkiH, tJ.lifiO. 

Lflarn at Ihis soy^mnieklC sitMirtVfd lichddS. 

Wrlle lor iuiijjukultntk. Siaic asc^ 

Tpllh'Oln Flytnrt HrlimU iuel Aircraft llullM' 

ing. IpilHTiln. Xc lar. 

>'KW AiriklaTi^J, tSS.Oik. Tenns, Mtilokr^, 
proiifllerf^p alr-wJiceU. ^knej F4r inlot- 
inatlcui. Hiiklii, Fori W orth. TeinH. 

AlrplajiFi T\[\ TVtmi. 

iTcunptela illm^ory, a.it;, poGtpalJ. Alrrraft 
J)lr«'Ktry, AHii'pis, Ohio. 



BATTERIES. CEUERATORS. ETC. 



HirN#Il M'tnclrikai'Ryr fnitn aulo aentralor. 
DlJkie h'r1ni;:k r4>in|ik-lc ipIhoh and ciLialau. 
fi. Jta. IKi volt imitvr)^. Bimrralor^^ wd dc-rri ; 
olceLrle fenfMT. MTk., 1A47 L^akr. 

^llrifieaiaQll*. .Minn- 

tTlJ.\HANYi;>:il ^t'linkJiarsy r jiarCs — Ihow- 
erful lyPOpfllfr Infannatinn Uln-. 

Jleirmi Mir.. BEKluan'k. N. Ikak 

JfAUjNFr^H W'ina. ^knk|kk;<t 'wfliil plant, 
-rtlrect Jrire. No tiirhlalile, criir^,. cirt- 

out or rett’lndlnff, I'Harifi": kHuky Ififl r.u.nk. 

t'oHii. k 'rj]n 1 1 l.(rt c plans Tiic. 

>IbIp Kl rt-trtr', lluHjs. Ivon^as. 

IlLFl^fltlO IpJKhls— tvinri (Irtvcn— A'ou 
hullil thviu. tfrlte tVLnd Motor lUertric. 

Jlrainenl. Mlnnr^tita. 

FJDiKUX ttlaraffF l^sLtorlei fnr ]l»;hL-Liovk'er 
plonlE. Non p Belli. non-suEptialliiu;. jjkiiini! life. 
PthllT miaraniord, r.4w [irlffd, .vino atlrar- 
Llye hantiitkk? |p jiower'flflht pJinis, genera ^ 
ton, loolfir^. rtf, T, lliioiti' SmiII]] Cnrii* 

jnittv. rmuin N . _A~ . 

til'lNKll.vmit PrnprlterE, ocpci'lly do- 
^iKued al factor^' prieca. Hlhli/i. Ft. Woftbi, 



^OIeSON ^Ui^ar^^ kalteik^ uiti nkso Yuu 
likomry. Jleplaee yiaur lead u'ith tpe KilEiinyn, 
Non- Belli. (Hkitlona. Flltfen. ymr Mfr Lili- 

orot iiih:'ORi|.l1 1 Rkkariintey. llarraLPs in 

Compkle cencradPC pUn1?i. lUOtOT, i-Ec. Froc 
llluntraiLaii literature. “iiirr .fi^ llattary 
Ofliiipakk j' , ■ ' HI! Kkrling Avenue. Yonliera. 
New YVrk. 



ELECTRICAL SUPPLIES^EHU |PM ERT 



HT’NDFlKDHI Or Ijerf an4l totr- Jteiiin, re- 
plafenkrnt partt qnc| aitpt'UFn. J^enil ]t>C for 
jicWf flD-pa>te whoJflSale CBtalOi;. A ktti>|Towor, 

H, Hfl yno Anoouo. CIvUcHpO. 

KKV'JVi: Sfordicd winiiiikST^:. PranieaL 
KlTinoiiLlt'at. rnnlruefion.t 31. Farrh, YnlJe; 

JuP TtJ □n._I(ns’a. 

NirilKlI^ril Heatliijt rolls, wtni. rlOlmn. 
P iamp for lint. Heate rraLli o, Ktiae rtci H. M'i^. 

lU.FtTTRIC Fnitraerr. drnlRcis in at a I faeau- 

Llfully. ^1.00 pFepalft. IJudiicHk ItriH.. Kaxt 
Wytacusp, N. Y~. 

PFSIGNINC And liuEliiEns aoieitnliis and 
OlprtroinEtanvts and H-'pH other valualile eler- 
trical and fHoti kinka in Hhop Noten ror 
Iflifl, only iitkr noatpaid. Populikr ^tHir-liiinie* 
Pre.ia. Stilt E. tlntario St., OhlyaitP. 



WELDING AND GOLDEflING 



AMPERK, IjO ToU welder, hfinJidJ 
I4l.h «[ei'tr4i]es. .^Jr <'i>oled nitilti-hoat. 
Kturdy triinEforinor. Witli taljU-^ imd ton eh k 
tVolilinsT suppllrs. nfalera wanteiL 
AmikJikrer, ID.Ti^ J.yndalo, ?oulh. ^Ijimeep- 
oliit. M I Cl nesgtg, 

IIEMONPTH.VTORS. Elcftrlc are welders. 
AIonej-paviiiE prices. Faed hy the povern- 
iiient. Trial ^ml tenut piiarimt(ed. Iloliart 
Welders, M-llfiJ. TVoy. Ohio 

FCONO^nC.XL A re -H. eider from J>£n.lpe 
Ectterator. Nil lettimiinfr. PI ansi doLler. 
Part iru lira dime . F ulls. Hooker, Teiai. 

.MaKK I’iLSt Irmt mier fnr nist Iron wrltl- 
IrvK, Fnriniil;i t-5Q. Wcls,E.erl. Moirla Are., 
rnlnn. N. J. 



ItODllE Arc-Weldcif, ?,'i-l!t)(t aPHperea. 
Iluilki your awn Cmni old North- F«s.L autP' 
nioJklle nenet-atorK. L’ertUlcd plini. JnstrUC' 
iJocu: In l:nkted SUtes tLtHl. COD'a tl.lU. 
Foreieu ordetM ivpreelated. W'eldpru"' Cluh 
nf Amerteg. iSdltJ Itrako, dijeago. lllInplA . 

tlH. AlitJ Wilder, i^cpialiunal perfpniii^ 
■nee em! nrlec. 'flio poHltire. *afe, Plei- 
Ankp «iii!ftil (sive-; you any welding rurretiL 
Pk ii f'tai'tlQn af in ampere. W'elcti ta 

J:/|kl. mated kod kii.ltiii' IIP ur 2-ki nkU ae. 
Ilirrlirad or HheettikHaj veldlni^ a i-im'h. 
Loie |kri™. Welder, N. Cocniuerm, 

Jji.lfy’klon. 1 lal If. 

'"’ aITlNTUjN All irfuihieJ ttuiRP 

crs. Install new lieavy duLy tiruhiica deni fined 
fpr iveldlnii. Kr| af four hruahea SlJ.Ofl. 

tVeldens" iTii h. Drak e . I h kaifo. 

tlF|H‘]|,T Klfi'Crte arc wehlers, all hUucji. 
a.e. — kS.e. l^rrvlpc Co.. riT.TS Cedar -\ve-. 

rievelind, Ohio. 

n\V.ACjGTT'LEXE W^eldJhE outriL,s n^n 
easy paynkent pla n. Hot llljl, ffauiltla n. O 

ARC WELDING Out lit Weld feud- 

rrs. hrau. Holder. LarroW'. 4rutS-VV', Warren. 
T.nelmlt. l<ljuui aiukm'ie It'll. 

ofip AlIPKKE WetfUtui jtrniTBtor. Fine 
eonilltlon (iTn^l.llP. W'lUnot Auto S-upply. 
19711 W'JliOkkt St., triiieapo. 



engine&h hotdrSh dynamos 



fJOVKKNOBtf Control spcei! of jiky naake 
■hf uuEia rnnine. ^efIarJle^l4 lat Iob' 1 ehanneH. 
whon used for stitlttllry Or |ivrtHil>Jt' power 
IkroJuclloti. Rrad rjnr ad on pasa lltflA. 

Majt'rfl* Caiulre-WmlLh G offl-rrnor. 

WINDING Data IStt Jkniton*. test truns- 
Formerri, generators, nrnwlers. 3-Ldll. Atlas 
_nilH. iA West 30th York. ___ _ 

SKV'EN— 'W: lloTHepoweir General Kleetrle 
motors ^ 6ti fjcle, I piia^e. 11 Q volti. like 
now. tfi. 'ill. Kent! rherh to Erlu 'KlMtrlr. 
I^n I'hi nrh. Jl uffal o, N, T, 



AIjTEHN.VTlNti t^irrrEnt, new ami rehullt. 
mckt4.ans. erlndora. rlwtrlf clocks. Ksoeptlan- 
Kl toLritaEris. Pilrrllst free. Mailorder 
Elcrtrl*' Co.. T71Bi ii^._M klkJcan. f:hLr-jn&. 



Ii vor^T 
N. P.*M.tVk?.. 
N V. 



IlridEC ptenenitors 3,'I.IHI. 
1^117 Nlafaiii i^L.. T-Eultalo. 



M.M.lLt. Klss't, rriotors. hifih speed, l/ltf 
ligr.1 f nvw'tTt lid rolLs. unlvL-rsat. Ilrivurked. 
ItT.iilk rxiotpaid. L. McCotineli. 1At9 Fdne- 
WfKK l jiyc. . RjwinE, tVts. 

TITHEFr To ten KVA alUTnalliiB genera - 
lorn. MotPn. convert ers. tlueen l.'ity K|er-- 
trlci 17:itl Oraml Aven ue, ( ’ti lia jtu. 

tVfNDINO IiHta. lOtHi a.c. iikotnrs, elelrt 
leedlriQ pu^mifafEui'ers. SI. OH. I'hui;. CTiEt- 
tenden. ,lr. . Bar ISM, Kan-ias t.'lty. MJH' 
sinari. 

KM.\LL Fln-Erii:' naolor.-;, high speed. 1/ltk 
h ii., lltl volts, unJvoriH] relkullt, like new. 

laoHtpBid. L. McCofinell. i6l^l Edke- 
wQtwl A^O- . Bjo li te. W Ls. 

21k .^IjfE>BTLY' Gsed 'A hor^o BltrmalJni 

nialnrB tfl. Hu, H korsO new Gcnersl Klec- 
trle STk.Pn, WJhnot Auto Supply. 1H7& \VH- 
Niut lit., nilf3.g:o. 



MACHINERY. TOOLS AND SUPPLIES 



MlCUOMkrTFRl^— 05t, Meflstirca to 

.POl". Limited quantity. Paatpaid. Rfiudry, 
^4 DeSoto, IVest RaiTaury. Mass 

SPRING WlTulera *:i OG. Or drawEnir and 
itinRe it I'wrseir, ti.s.'i. Kyera Hi^riTiE 
winder Co.. Ill ItVaihlnitOti St-. Ditrllns- 
joni, low ft. 

WDODWOBKING MafEiltaery. ytojnp^. 
nealUTH write. John Resjl:u Cmripiny. Ruck' 
fond, lllinolj. 

KK14^00G Air rom prcbstvTH , 3il.tll). He- 
ft Itfcratur Tiurtu. Taytor^ IdJ Fast IllSnil 
JijjTjft. N ew York- 

SI .1 E7 E E I Nl STS. Tool makers chesls at 
liai'ITiiln. rtmitar froa. Cwfliler, TJlilli We?- 
Jcy. Ilcrwy ii, IJ|, 

IIARGAINS. Dornanstrator^. etertrle arc 
weldera. gua c anleed , riP day:’' trial and lernii. 
Write Ken'j Fuulpment. Etna SI. lift;;. Tray, 
fllklu, _ 

POWKlt Har1( *aw. Leoeh type. Ull.ftj 
new. mark MHChidS Co., 1114 leaped .\ye., 
Toledo . Oliio. _ 

PONCHKTE Bull ding hloek piarliino* and 
moldi. EiMy piyiaienU. C^iteEff£ rrc.-t. Cuh- 
rrete ^lai'liEne Co., S North Alalja St., 
St IjpikjB, Mg 

HEAVTDI:TT PrcrlHlon henrh drill 
pre^iei tit.fl.'i eoinpiclc. Lacriucr spray guna 
32.dll. Maftilncry llatH, ntamp. UnlversaE 
Electric Coikipany. Indianapolis. 



FrEI? Prlro list all eliapea bnsBj copper, 
S.teCl and aluminum.. All orders posllkaid. 
Hohby Supply House, Boa £ul4, PUtsEkUrgh., 

i'g. 

1.1"' 1 4k' SOCTH Bend ivrew cutting ep7 
gine lathe, tlT'.^Cl. 14^ Steptiae rtMnl; 
.shaper (liri.flQ. .All sties of miclrlne tools. 
CEru'aniaati .Mailatncry' ^ Bvp-ply Cvstipany, 
27 West Hicroikd M t. . Cinrlnhatl. Ohio. 

TKEMCNilUrtt i^uipEus of factorr tool; 
selling Dsil. llrina, lap&, fllea, hacksaws, 
etc. fieri il for free LLsti, litclude six cents 
pnRtagc. Trarera Tool Po., S44 Jachion Ave:., 

Long Island CHj, N. ¥. 

rpti — IIE jKSF, llu A'olt, Cnlver.i j| laio- 
tur.a equipped with H to 1 gear teiluftiun 
'El.lkO. W'llmot Auto ^<upp|y, 19?0 W'llEdOt 
Ht,. Chicagrt. 



BOATS, OUTBOARD MOTORS, ETC. 



12-FOOiT Flat Ixillonk rowfioit — fomplett 
plaii^ li.'iC. Fn^O liOttt.iiJlldlnit catalog. The 

Eli phlerH Li Murray H-trcet. New VoHi. 

W.VNT>1I>> Uiitikoard moCorii and parlg. 
Wr Ekay ea^h. OuHmard ireaduu Briers, !JP!> 

.Mlantlc, Avenue. Koston. Masj. 

RULIk A Nkst. You can build a IkCtt^r 
boat hy the Welch fi^'Htein. ri3 page ealiilug 
Welch Boat A CokppaJiy, fStatlOri K'l, 

lElEwauHee, WlaeottsLn. ■ 

lUlAT l>e»lgnei-K ate Eklatily fialcl prskr^g- 
slonals. Coiuptete s’ciurae hy inat]. Cataloif. 
West] awn. Montrllle. N . J. 

■Carry .Viskajlog foidlllig boat lllic lug- 
gage, Light, tit tong. seaiyoTHiy. 5 niodcD. 
PortHy IltiatM. tlHkg liG-E, O lc rii C ove. N. T. 

BCILLk Ycisir own hoit. two thlrdb, 

uao our ready rut semPisseillbled inatcrlalE. 
flenrt 2"e Tor -liatiiEOK. HruOks Boat Co., Inc., 

_F. S.aelnn J._Mlchlgg n. 

ilFTHtlATui PariB—Ncw or used— All 
hLUkcB— '^Vhat du you need? CrandliNHIrka 
Ounpanj. T.B3 t^oiQikiDnivEalth .VyenueH Dos- 

ten, Ma*s. 

BOAT Blue Eirlpts. ttapef pHllema. fiend 
postage, Bpx ItlOT, iHtatloai A. Cler Eland. 0. 



GPORTIND COOD», GUNS, FISHING 
TACKLE, ARCHERY 



BO\"fj| Thrills galore, htinttog and target 
shouting with how and iLi-ruw. Kill icahhItA. 
jxiMaUie. kSuirotes, eir. Hhool IDO yds, 5 foot 
how an:l tikree airniwi pilstpald. Arrow- 

Jkeatl Archcj-y Deul. J, &>ulh Bend. 

InfEIgna. 

TliN'TH 1 Factory to foul CuLalug Irt'C. 

W|[]|h Cp., Everett, Mags, 

TRAPPFRii] Kill urn traps dik doit 
£'l Uvular free. Grant l^portgoods. Bul-K. 

I MtoH, Mich. 

GUNMMJTBM Sccreti. Bind ns, checker- 
ing, ensravlng. Inati-ueLloni 21c, Dully, 

i^ovInsTton, Ky, 

AKGIlPlItY'. Become expert E Send 31c 
for InsCructlao hook. Illustrated catalogue 
five. Largest alack, AiidkeFy Rates Ca.^ 

i-jp PoiilEk Wahrtih Avy r uie, E^hlca go. 

TltAl*PFHt5 — Thtufl tiu G Kleflock steel 
enljnal snares. ,jOc. Per duz., S1.G0. uo&t- 
pald. For catching fox, coon, lynx, wood- 
chuck, rabbit. KletTpkait Lotk Sikare Go,, 

Dept. P, H thhl n Lrt h. 

CoLL.tPSJIli'F Gant as LJklit. 

dtmirkie, lasting, lifelike. tioz., delD- 

rred, ?End mapcy cider ta C' A, Frakea, 

Port Arthifr, TcTas, 

'FIHiri:R.\rEN. Free new catalng 

shnn'Ing many nFW and Insprured Items for 
dj and leader makera, all that la new In 
tackle. Paul H. Tekkrta. HOS$-lE Grand Rlr- 

er .Vve.. petitklt. Mich . 

HUDRetiN Bay IdaDketa, Indian pack Lbh- 

ket#, cakrtp ElOttS. htilyea, vniuijasHei. oul- 
r|i«r Mulpturiit. Free Caljlbg. Howe Fur 

t"h.. Box P . _ Poppers M 11 Is. M b int. 

f'rSHKlurAK! JS Inker molda. Only il.a.T 
pOstpaLd in United i^Lates. Free foEdei. 
Box JJ3-0, East Liverpool. Ohio 



FIELD QLAS&ES, TELESGDPEG 
AND HICROSGCPE^ 



Gl'lT Our lowest prices un tclcdeopc^. thi' 
PTO'.i'oyies, mevte cimeras and hundredfi Of 
other lEema. Calalog fre?- BB. Winn, 

J 24 W. 2 \l St.. N ew- York 

TKl.Esi ;[.tPEs. gJ asses — S.b&. F Leld 

glaases — SMHI. MlcroKcnpes— fl.&E). Post- 

palHl. Bny fir., AIr. VV. Unaakl yo. N. V _ 
J!tTtE,b h" ItL'nH-Vjng telescope. All pans 
regdy to ntsemhlc- tnrhnllng silvered mirror 
i2!i. Butts. Nartiralli. Uh lo. ^ 

FIIKK Lllciatutc — .Amateur Telescope 
^Takers ^Sepniy Tortpany. 31 AVest 2o 
Slreel. New York. 
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TKLIiHCOrBti, ^J|frp*rcniti, blrwi-^utari. 
LweaC rrkvH. Optiral ralaluK frCc. lEniHri' 
tCftn CffTitpanr, 2,^A FlFLh Ave-nuf, Xe it Y urK. 

IIL^LLI!^ Kcrtwllnf lelfliropfH: falaloK free. 

Imtrilrtiana lUr^ Lth^mE^rleg, 

Lart'hbipnl, N. T. 

TKLKHCm^^t^n Jncraaropea, binvulatt, 
riovlfl cimcTHB. Cul Kaiy Htue naj- 

iTHvnlH. IMU^Lritril Itikfi 

Tp<>co flpHral, ETinaLoHj lll lirtla. 

I'HhJJ MlrroaroEiea, blitoculars, aBlronppu’ 
Im 9urrEjlnB tn^ilTurntnla^ 

IkHiitht, itold. reiPalre^]- fiErrii JUc far ll:^L 
UatMUi^rJik, J'. Or 1}4X Sbl, AnuOrdain, 
S. Y. 



ANTIQUEK> RELtCa, IMDtAH GOODS 



MODEIf iTMllin trfi^rrn. >\t InrH^m^tloil 
itrloHC ^tamrictl. f.rif^i.LJ.4]rp.ii#cl cnvrlosp*. 

ii'alLye Tji rl Hy, C row Aefni'y, ManL 

rrOO 004111 Arran' heaiJ^i PFcpai^ 

•Mwj rther railcar Flint Itnife iDc- A. Mu«. 
IVIlia ■n, Trntpr 

’ fii AltROVVHKAlJIHr ElpearhruO. pottery, 
UnrchCAil l-^S. Fireannii. ISA.MD hnr- 
Itaint. l^olaOBt lOc. ^ruttuin, Hutltiul, 

iJliMtP . 

%VOHJfO War irUri, fbr Elu)] hauBfr <Jt 
clrnr VliShen alrrraft luaehlna juni, rendered 
itnseirlreablfl without luaFrlnK, $T.~rt earhL 
Mar] In alnrtft mifhipe puns. Tfln<Vfre^l un^ 
aerrlcCahlD, $T.TA eaCTi. Send iDDnef ordrr, 
rhecK or clnftn ILOG dcpoill an C.O.Or 
Drdrrfr Flala Qutflti, tD-C Warren Bt.» 
New York. 

AHnOWHKADS SOe, 3 Blrdpolnts 
KtilTe, blrdpolnt, Rcrapert i|3caTtiead 4Se. 
C'atilQpue. Coins. ^ILpertls- Curing. Leiultj 

CuTta H inre. jimthturfluch. Kansti . 

iDii Oilulj AnwhosiJ* tri.do,''c*lalojr5c- 

IL liaalol. ]j«rdjin«]le. Arkr 



Doas, aiRDftr PETS 



SAIKT Tternarcla — Olont type puppies 
priced rlphlt Oliua drlrutt p1iQtQf:ra|ih]c 
prtHiperLuj piatnptlyl ^yal Ivenncla, Na- 

plfiTlIle, Qua. 

CCK)NKOirNI> Pupploa. HritUltiretL 
I ID, no up. NlpItEson^ I^nnelr, HL^Ll street, 



lik.ttit,.}-! E'upplei. AKI' Utter. lEejtls- 
tei^T Tiiionalile, Lm HoffEuan. 

Mkh. 

OCALTtT Futdika! Thijme^ fnr'kfrti, 

SmUlee $20. Srhollg Kennele, Stcrllhp, 

Ohi o. 

SAINT llemard pUpplr9, rare l^caullrB, 
rcgFonable. Dime brlntfi pbataG. Piruinount 
Kenne ls. N^lTt^^ lIatlc>' ._Qt ]ctK T. 

H I'O RT M M K S!Cn To Inters , KeC t en , 

l^trall^hl Caanta-B. ConibJnaLjan Hunters. 
Rabbit liid Fox Hounds, t^heap. ULstg fr», 

Ujinhrr Crock Kcnnala. Rgmaey. []l. 

COON, Fqi. Beaale. Hahblt qnd eainbhna~ 
tion hound*- kokitets, SettetJ. t'tii-AP, 
Tiiol. Literature tre?. Dixie KennrU, 

BOB. Herrick, in. 

BKAU^TPT’^' Pure whLte~~~iJi>Llt'e doKS^ 

Angapit Kefttielir Mose, NL Dak. 



TAXIDERMY 



TAXIDERMY SuppllrB— QuallD' irlOirlgl 
e^'cs, teeth, Etaulne Jodis ht«d lonue. TchIb, 
ruiterlalBH etc. Erer^dblni; far the prairrcF- 
sU'c taildernijit. Rend lOc far hla lllus' 
[rated catiloir. JonftH BpiM.f iPIfi Jlriiadwaj. 

Dens'er. ColwatKi, 

FHi;}-] — omrial e*Ul«aUB. IMh Nitlueg. 
Ejei. Held f&TTHi. llrer^lhlmt. direct fmin 
lULainuraeturtT. Tatldermlc ^Sfinufacturera, 

Alcjn phla, Trnnr 

LEARN Taxidermy rntui'lcle tt.UII. Oliuiit 
era caulai free. S<;hoepDef Fye*. i;i4 \Vt*t 

,t3 ftt.. New York, 

ftLAKt4 Eyea, Tail^leriokta', fUrrltrs^ 
rcrppJJeR. Tjowesit pTlreiu Furty piiie 
lor. Tree. Write twty. Flw'WHi J*U|HHy Co,, 

_?23 Hinlth Uuildinp. Omaha, S^ tjfajkl, 

UNCiuMMED Hpeclmeni. eyes, aeilpi^ 
Bupplfea. Ilefinaiin Htudlp, 09S. flutea 
Rufffllo, N. Y. 



FARMS AND FARM LANDS 



FAlUfS. Grows, ranehei. *ute rantpB. jciif 
rtltlo&IH---CaA,St 'Id ■ Chi rl-^MellrV ■ S«1 In^ bar' 
galii lalea eatalop niBkled free. Affntion 
Btale, atrout Ai'y. T-MT irip. Deiirbarn, 
Chicajta, 25,1-P 4th .Ave.. New York or 
4,Vt-AO Ro. Hprlnp. IjOS Anpeleg. 

49 ACRKA, Near IVhJte Ulrrr, unim- 
prored. poultry lind. $JOO, $' down. $■' 
tnOnthly. Free list and literature. Hub- 
bard. 210 Graggipan Bldg., KtiP^li City, 
Kan*ai. 



F.Vli^lR niat pey In the Ore Jit Narlhern 
Bjiilniy iCrleuLtural empire — Mlmiesota, 
North DakaLit, MuntiiPa, Idahii. Washioftan. 
Or^/jiun— t'L^rtlle ljlar]{ sOlL. hlfth prarLupinif 
gtllu. ftulL, reRotfllilra, fin'd and Ih'o- 
ibH'k. Miinjf hinds of fimiA for Bel-octlon. 
Write far Eiata and SCollti uf Flontj book. 
E, C, J>es.1y, D^pt, IIjT, Great Ndrthem 
ItuLlyrMy. ^t- ill'll. __Mlnnt!iat a. 

GOO It Jjnd still ftt la-k ImllDin prlrCd, 
Wastilnaton. Orojcon. Mhtnrwnla. Idahn. 
Narth Duhoti. Auk about ncHT noTtllweat dc- 
wiDpntent.-i. fdli'raturt^ Hjtwlfy Htata, J- W, 
Haw, llS Nortli^rn Paclflc; lly.„ Ht. I'aUl. 
II Ih. 



TREES. SKRUSS, HODTS, HERB$ 



FRKKI XMid far IhLH anuElnr nevr 

'TfcrlullFt Altiianai'r" 1 itt rtesl In* £ Ingtriif- 
tlsef Kelucatlorval [ Cenlafna user ItOQ valU' 
able liErh meilli'iim reflpi?s iml Indian ee- 
rretd tap haino iiiie. Beautifully II lustra trd 
in nitiirii.! ruloisi, Nesdenl erer>' home. Dime 
cavers iiojdijte anil tiamlLliaft. Write tadjjl 
IbftflhUs. Iin WtBt llltlh atroet. Cbtf*Ra- 

PRDFITABLE OCGUPATIDNS 



^IONEY In mushrooiits I ifltart nan. In cel- 
lar or sired, tret lilKheil prirei, Kxeluvlve 
rriT ppocesBh lUKJieir, lurttH^. i|UJt*er crapa. 
We buy. Boakn. free. AiiirrLcin MuihroaiP 

IndustrJeii, iJepI. T7I, Taranto, fin t, 

^'it.ALkE Giant fram!" Start barkyard. 
W'e tnjyl Breeder |ay« ld,90iu erita }'eai:ly. 
Fniifg Net! up to ileaerL Free 1iook. 
Athcrleail Fr«{ Canning CottipiJU', {iriCl-Wu 
New tJrleain. Lou Is Lana, 

MAKE Jub Ghl, penetrutluti oil, tUi.oo— 
KHl £rte pint. Form u la and full Informa- 

linn $2.9(l, Frutiurt auaiant tMid. A. L, iJevB, 

Box 241. JanrsrlHe. W b, 

FUKtl[ Dpporlun3tl» galare! Haute City 
Ppr rf allies . Box bprfiapEleld, 

jjas^arhusftla. 

MBl4. M. Earned $3<IT. three ireeks, reid- 
inr movliraotni) In eellur! Kir.e|it|iKpa1. but 
jaur collar, ihed pcriiHp* auilaiile, W^e buy 
tropi. Book free, l"nltrd, U,S4 j1-A2jO Lln- 

ntl n A ve. , (^h1 r-H ga. ^ 

MAKE Arehltn-lLiral ntadela; prabtaltle^ 
dlgniflod huslnens. PiLrtlcitlaF!i free- Weld- 
Jer, 4-'H9 LeTlPittan, llaJlywaojI. Calif arnia. 

ilTAKH itu per line itatuetEev. raiy, pcaCLt- 
able. llluRtrateil InuttrLicllona. Il-Db, F. (>. 
Do* 41.1* J^ittSe. Wu*h, 



OLD BOOKS WANTED 



U'R I'ay up to SA.bOQ each far old bDoks; 
aJ^O hltb rash price* for old magazines, let- 
Lern. iiEwapapera, A alngle Rlnry book, school 
b^At. drl Bible, travel Itopk. almanac, etc., 
Ehat IcHtka tvarlhlcis biay bring you tub. 
fl09. |.3H0 or ninra eaEh. Thuu>ands wuhtt^dl 
A small lonn baiher dlEcovcred a raluable 
edit Ion of ''PlJgrlm'fl Progre^a'^ and gold it 
for t4b9Q. TVro bqjg playing In an old bam 
found « Tiluable edition of ''Venu.i xml 
AiLqiiLei'" for whldi we pay $.'b09. Bejtcl 
now for hig prtc'e Hut. American Book Afart, 
34U B. Dearlmrn. T>etd. IblS. Chicago. 



BDDKS, P£RIOOICAL$, PfOTURES, 
POSTCARD$ 



FREE-'— Pend for Hit uf new technleal 
tjoekii at aensatipnal dlsmunts. OO. Wipej. 
124 Wcit 2'L Bt.. New York, 
if, WOBLD'ij Fair cftlriL 2-.f. Betllk', 
Hanseii .4rg,. Brnny. N', 

FHKKI Big raEaloi drEcrlhlnic hUJuireclB 
of lH»ks ort various auhjeets, Franklin. Puli- 
ILiihEhE Ccudpiny, &9J Norih Clark idUeOt, 

Dept, 3H> 9 , t^iraro. 

nc'Pl KE (Joiieethig — Makm a faselnat- 
1bkr pTOtUalail^ hOtiJiy, COitipIrle Inrurlbu- 
Uon ami saUJCiLes IQC. ^lulllgan. Ituo w. (i2. 
New Vnrk, 

atl.flSb ClltCVLATHIN^'lfl Won! *'1— 
Cl. fib. Meriden .VlaEABlne. Dei JfolnM, 
lovra. 



HOW' To live lliC year^, Bartleulart frw, 
jCb CawleB. Joliet. 111. 

PlNm.E Mellon, Btm plrture solid vision 
mirror )3,0D. Nu-^llrrar Cb^, Bridgeport, 
Conji. 

INFORMATION : WTiere to buy booltn. 

niBsaxIpe*. carrespanrlciiee cviurjieit. almitt 
Leklllea. sent for Joseph KlsiOlek, 

Itlllerlca Itoad. rh einiafHiri i. .Vliini. 

TllQl'S.iND^ Of old inaggrlttej. LUt iDc. 
ferclry PervlrC,., Jennlngi. La, 

FBEE~Bend name for brauElful SxL9 art 
nrint, Herbert CtowI. Route Four, Cantop, 
Otilo. 



DAMES AND ENTERTAINMENT 



PLAYit. Orerettaa, inDslnl volrncillef, rW- 
plcle inihdtrel Anl-ptrti with smt crogrami, 
hljLchfuce shits, i[jLiilevllJe acts. mofiPlbgii,. 
dlalugg. rerJLatlDns. lurenllt playjJ and 
songs, inuskal res dings, enlrrtifnincntg, 
iiiat#-up goods. CatJikl free- T. B. Deni- 
son A CP... «2;i Wxbvh, Dept, 11, Chi- 
cago- 



MAGIC TRICKEr PUZZLES, 
JDKER NOVELTIES 



MYPTJYY Your frlenda — Be a mind read- 
er! Ainazlngly clover trli-k xud eatalok *ent 
fnr I Or, National Alagiciani. Apllf-a VVood- 

iitwn, ChkegP, 

yiHNt^ATlONAL TTick~10c Cbih, Doi 

yiEa. Vt\ Jtrtoklrn. X. Y- 

2d^ .i1,VCt|t^ Tricks with cards, cbln*. ele. 
Cninpirle eJniple instructions, Iftc. ZudlaCt^. 

T17 i VaihIngIpn . KTaHi<tQn, HI- 

APTOtENDING, BrwILderLnr, iinustlAl 
card I rich s. Defy sal pt Ion- I Hunt rated IkhK 
Elbe. Fwte r. Bax ^Iwartliinoge. Pa. 

AfaglelaTut’ frxLemlty] Sfonthly kuak- 
Bzinc, samjile IQn (eontalus many trkkel. 
InlernatlDPal 'MaxLeUn*. Marria, I EL 

MAGIC Tricks, inlw ruavellte*, puzzlep. at 
lower prices- Poulh'j lirsest Line, My fi- 
UhDUS ralaMeue, ''Bonk luub Wundcru" and 
"liD ^iy^terle* Marie" postpaid 19c. W'rllo 
today. You will Jjc aUtprlscdl Lyle Dauitaa, 

Ptati an A-’, lULlaS, Trg*s. 

Idi,\ltfll- Ptafessinnal magic catetaguo. 2?tL 

HnlileJi, 2itl W- 4Jnd si-. New T'orit. 

JjE.tRN VontrllDqulsm, .1 e stamp hr Inga 
particulara, l^nillh, 123 Nartli JefferHan, 

IWia. Ill- 

Bll -A mxf;h:l 4 n- T,>arge prafcdslonal maglt: 
rataioene or lAtest tric-h.:j sTpc- rash paid 
fur rrtmplele 't’H.rJjell matin Jimrsoi. W'rlte. 
Iceland. SIH WrBJry, Ouh I'lrk, III. 



RARE COIKE 



COMJtEMOllATnilH; rnluiilbluns 70r, 

Caltfarciia jubilee A'ancouTcr I7.b0, 

142<|: Oregon (1.?^, lllinDla, Ban Diago $1.44 
each. Ppanlsh Trail $7.7u. IJud.^on Ml. Oh, 
Call for a La gold taken t 2-'e and fide iLut 
W'lth large min Eiobk $1.90. IsaEjclJa nuarler 
t'blnflhup, 2ul9 Chester, Alajiibda, 
I'alirornla. 

OTA I Ainney ■.vanted. Do jrou knour min 
coUei'IOrs tuiv Up lu illHIi.bb for certain U. H. 
rCht<iE High pmijlupni fnr all raro rolhiT 
I Eiuy all kltids. t^enJ 4o for targe rohi 
fuldFr. ^faV mean ntui'h pnifit ta yuU. 
U. Alai Meld, H, Melil Bldg., Fort W'orlh. 
Tgxn.B- 

UNlTilD PEates eoEamemurallve hall dol- 
larn, Oolumhlan R'se, Llnt^ln tl.Bt. Lei- 
inktoit II. Texas It-bCI. lurgpln telling 
price \IA and California .>oe (old token Ibe. 
Arry. ATuskmee, O kl g, 

dc STAMP Brings new price' U*t. cam- 
merifioratlve coins, latte and small eehl*. 
PchultB, 419 Flr«t NaMomiL Bank Bulldlnt, 

i'lnf'lHniiii. oiiia, 

KFW And old colas WAbted. Lint 10c. 
iValECr Allgcver, Box 192. Newark,, N. J. _ 

CENT lilL We huy certain wins, 
tar* and Whlimbd, Poruo tntrth to HDCbJ 
1AI!4-Ih6.i Indian head CEnts., $190 eaeh ! 
dltnea before 147*0; LlberlF bead nlck-^ 

els before 1I>]4. $!t0b; Igrce pennies. $2.0Dll; 
encased P07.lege aUmps, (1:3: half wntx, 
$27:^; heir illioet, iLu; ui^arteft, (1190; 
ftactleniil rtlrrenrlrs ; paper money; gold 
dollej-g |l..ibJr; wlunlul eulna |:-!b9 ; silver 
dallaj-fl, (l.tlbRi; Obe. IF. Ob: foreign 

colni. Jlflr*, rtf. Penrt 1-V Icnlay for llluv- 
tritted Iti formative win Emoh Ihe-fote genLilng 
Wlhs. Nathmil Coin Coirporallon ($1),, 
PprlngflrM. Afaisachu-ieEts. ^ 

GOOD lie H liver. 4 noirs and catalog. J5e. 
E, llolhcrt*. Cedar Haplds, Iowa. 

TIIBEK Foreign mins and rare cain prfw 
llilR lOr. Joseph cemn, 11$2 Brudway, 
New York. 

fl DIFFEUENT GnJna H)c. flfl lilETermt 
11,00. mia OdJehon, ap r I nght] rl. Mts.EPur l. 

113.00 FDR AflflSDurl half dal Ear. Coin* 
urartted. Karl fJtecher, HL2 Armory Place. 
Louisville, Ivy. 



2 COINS. 4 NoE*j — difTerotU^lg birglla 
list, ail lOCr Hubert Ctrcaba, 3t. Augua- 
t]ne. Fla. 

rP To (1.900 earh for IT. 0. coins gnd 
litanips aver 19 y*arx old. New buying IUt. 
Ibe. Coin-Stamp Phup, Box Oltev^g, 

lit. 
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tlp^OO TO 1^0(9. DQ £»cb piid For old caLiu. 
all Q|d luoneri- Ktnd Ll> c«nti tor ILlui^ 
lnt«ri CDln tilue Iwk, 4ifi. Quarantetd 
prl{?«i. Bui^ln; and ttUinf. i^ln l^niiatiee^ 
Hot Boy. N. V. 

FRKKt KurrLiim fulli. liankPuLt. ind Inrs^ 
llluatrilcd coin r-aralomr. 'If n't. 

Ooln ■pprarala atinlL Tatliajii tlainfo. I^prln^' 

tifld-la■^■ Mm. 

Fur I'^rUln. Lforaln. nennlfa- 
elated IprtiFren 1^11 BniL lt<fL!I. Kftfp ported. 
Send 1> fnr C^ropteU 3(1 litultm bnirfi. 

Aoirrlran I'oin i'ainiianj't l>i:Lil. Mu»i- 

Ircufa. OHi, 

ilAH£ I'ultfil HlatH. foreign -cciins, war 
mcLlnti. CtfUlruCLir lklc„ \jfnafllc, ColnraiJo 

MiirlBjjii. 

CUMSIK.-klOlilTlVE IllInLiJa. Mon* 

roc. (lfeK<in, IMflfiOy Ti'Jtil* (l..‘hO Cii-h- 

■ lluatnlrd 'ralaloifUfl SIw, Notfuan Sliultt. 

^■tt Lake, UUtL 

iSviTElJ LuTBk' rpfit, "ii' 

,1c nlcl[f1 and ImiRalu list, 3V. Tlilnfcn 
[tut 9a iirSf fflPtf. il-flQ. Oforr^ P-, S>tfln 
CocuruaVt Auiu«ta. Mulfic. 



3TAM? CCll,I.EGTIK« 



FllEE — Doralnlrtn n«puhllc trliUElf hla:inp 
lo aptFrekil. ■nplErantx. I'aul'i fltaiiLtkn. 

N', l.armnp. Cjili-aifn. 

i^lcvtlona jiimlo ta order. 
Fltrt itinipa, nrkfi.t 

JoKr cn¥n preroUiiil. Tfli’hniafln. FLL|- 

inoTP^ l^hllailtilpliLt, i"n- 

lLAJ.tB iMlnl Np^lDUtldlaml ci]tl4ltltluill:‘i' 
tivc, 3tl dUTerrnt lineal u. Fuluciira. >!itTri' 
oonilnt mniinfjiuinitivp, IfuiroaliTlan unr 
honor, Denmark IDSl iiEUf, I'nilcJ .^tuLci 
lelERrtph fLPt, all nomptole: IH ^Limipii r;ita- 
lonLnir ontv FrlEnd^y FJlaL^rJl^Ur 

.jJnii N‘, H><l9nhalTl, l'3i^l|j[1 ii|.|lti[a. rrnn a. 

A «N Al'— .'ItiP niFTrrcnL fmoisn anil «u 
dEtt^rmt I'. B. ^lariipEn flKludlnir fl valu«, 
foe onlj "(le. FtET trIUi rarh onirr, our 
padiphEpt Idling "now To ITalio A flCainii 
fTollt^Cloii l^operl}'/’ torcdlin whh aur 
prkfl ILatA oF ailjuioa, lupidjoa and hjnrlptdi 
of liar^ulru Jci lelij ptrltpLi, dr. l|tl?fn 
FlEy c'q. . tE.i.^jai ;io. OD-l Haro 

flnrlntiilE, Ohio. 

irNKlillALi Peiinj apprcnali, 11, !Moor9. 
It.r Boi Vii, Liiiudf^ne. Fi)i- 

HNt DIKPEEiKNT ForrlRfiH Ihreo hlrhlo 
Ttar)f'?1*^ w-e [|i:i|i9 pi'TlH't. r^^Bolar ?a1vr, 
fmir Iftn. Skniman. T UoivlUr. 

IcoJnnd ilruiiil Irian rIb aniJi fine 
parcel Inrludliuf IThanrl, I'bad, Cabon, 
fnlnl, Kt. PIcTFr, Tafro^ FtrneRal. HrLllMh 
Palonlea — i^araKri, iFilp« nnd aniinal iLainna. 
{>nlr 'if [o approMtl ■nulIrtnCs. 1’>»tnjEi m: 
8lanip i^n., DepL It I, WaiKlnfEm i. IJ. fj. 

l^Lil KLain|i4 urid envelope » n anted. tVtII 
pay tdnJin Tor ]t>34 le ftrtn irf^mtUn n>- 

ti|r^ ii'K'rFOJ'ikl.rd rlfirh iluiapt. tVrUi' lirtn™ 

<rn.dLtiR. r^arRti I Hu minted Fuldur ilk. I'M. 
liiix t il. Blirrla . Ohio . ^ 

A! KMAiu “tjif tfi*ruT*l appTorirn FIpp, 
Orlrfd rljhl. <2Jortt, Him IMjI, BprlrlEfldti, 

minola. 

I'ATAI^mi VuJuo Fixe' I ttrarre in- 
lercBttnE lunrlc btrcLi, hr ait i, hiah values. 
TdIbIi tl.rin or ok'er. ;ir iaHIj nut*Lnnrllti[! 
approvaT!!. Kumtfr. King. Lonraiiter. I >h I n. 

Kli^ANA, ilalauai'fi^, *tranfi 9 inlmol 
^toutpi, Hr nlth oppruvaJa. KlmuLijn.i initiiuji- 

rtk. FI*1 b, Idlrli, 

Mi'bJ-l'l.Vt. I 'IpU HliIji^K irenfr).' ptajupa |.Qi'. 

.Siarh'Jo j^tatanro, IjHanrlon, CiinULt n. 

FItFI'l, aCi Kor^litp ruIalo.i'ipR It.liri vilh 
Rrii'torali. r»c ihuiujib. \ViHf stauipio. ikjt 

No. adHU. h r&cit! I K. Y. 

nut: KM AlirldT Hbnrt rat {Ilf 5rJ Jh 
Idr: oonipjpto rtCln, Approral*. llurkr, 

Morahttflill. VennonL 

t‘i^:LANlt — S.*! iJIflFerL'hl, St- tatmipa oo- 
reptetn. ElAf-a. llowllnH' flrrrn. rNilo, 

IP ITAliY I Ti'i]iirii9[[i'4, i^aucr, llr with, flp- 

prOk‘al<. I'nm Hrlt. Maf1<n i ..Jn k Ta, 

CU:iIJ''Lt]Tli; tSpanlsh Cloya ^ude lel nnij 
kPr to irrLpuB approval npnlkaiila. Itefer- 
eih*oj pteane. Lambert Al. Urrh^r, Taitgaijoa. 

I'onna, 

ai ItltlTIHII rolpnjn wKh prrmltmia ami 
aP|irovfl.lt. fif. ilittvliJ UukV 9 a, Dt-pl. D. 

j"i I ri IJndRf . Jl-mrn.j 

CJO(ill FciTtUn approvuli each. W. 

Srwft T-d. flouth Ik-ll 1 njihai n. VVa^h. 

lU'il.V Forkei £J.iiu. Guamntee no tniLh. 

fTnli-oerheai Anartai'ln ItJir?. Ifiliana. 

C;AN.VD.V Trra.iun- parkrt freo. :F iiqs! 1- 
aRV pLrase. OmnfK'to t^tnnipno, KItctiencr, 

llpUlfln. Tanfid it. 

I'NiTKIt Htdlri. 1'iP hlneteenlb OGnlur? 
jl.ftft. S7Q Stahl'. FlashfPR, N. V. 

J'HEE— 15 DIITerprit Mrrtco with oppmv- 
iIb. Linraln, 5rr:i.1 Ma^i, -Citlracu, 



SfLt'KIl JuInllrBE SO Tarlotlei. mint 
IPit dlfferonl Brklhli Colonlcu lUir; tiOd — 
:{(r; 5(Ut — i4t.i)u. lIbu free. apppoviIb. 

WenliulnBlei Stampa. rjiHtP, I^p uilnn. Catpula. 

A TCJ jLy .‘hlC '!-odhtfl9i |r~H-| jatun lih'j 
SP Thrkr>- [tlr. All .^pprovalj. Erfiard* 

jgp Mapi'f. WlndjB o r, O n tii r I n. 

U. H. :>Feondri ut rtiL In dolljiF loti 

nanlciL Park Cu., 5!f9 lleaiam 

BoiIbci. 

FHKE l'arle.e[ tuLaEnRinE .ttb- i4i jiipniva] 
appllranta. Frank Kkvini, 

Stlttk F iat B9. CIptela niJ. I Hilo. 

.m^kS'tA waniBii:: Any BRE. Cap Hal 

itnnrrciBirf. l^unLap, Fuffit. Ann 

A r*»nr ■ _^l IrhJ run. 

HGiUit'E Zantlljir! Sph.- ITeylrm. mint, 
.btent'iriil. Eritrea r^piel, HrUlnh Pol on In 
j.itd pthpr-i. (H'i't Fiil ^tq.rNit«! Onlj" IQr to 
aj.'pro¥tl ipfiliratil*. JaniBifii Htantp Co., 

1^. r> |toK . 1 : 1 , iifdL .i, JumibIi-u Plain, 

MjimitiinHoUli. 

HKIP DIFF. 51.S.1. CilatuK. itr4rJy 

Dr. A. Itrtiwtie. Fnrrtdm'. f.ii.. 

FHFEI rurtouH art .\irrfi>oLbait wllh tur- I 
triiri Up. aJnnaLIv, mniiuenioritive.,. rolu-.r , 
niaU. :et [ioM,bR 9. IUf4]cll. Clrecnihurg, 3*a- . 

UNl'IriiKh ; PHI 1', E^, revenun nn ortR- 
Inal docAUmenl 1 , lilol t.lMtH ranoda — Itlr! 

VaiiiiioiirhU. Ilyniniwn, Penniylvanla, 

11‘IIUI+K^.MjE Hoiid Ho For larRO nitujp- ' 
aalo eitilnuue. 8EBitin liqunrlera, Palmi 
I.CH Aggrlft. rullF. 

FHEKh Ffoo, ticiiny apinoraJa. f'Sir er^iT 
.1 uorn-hi-od 1 frri'. KKra preinluiii#. pie- 
lnria.la, a)m:a|l4. tirLanitl». M. □. i^Lrinr. 
jjH'JO Wuliln Arp.. S rw VnrJi. 

API'UOV.^IdK — Hui^ka of l<HI itaropB prirod 
Ic eirii. Moipnkd by eauntry. iteid u|ion 
rtvolcd ot rrfrrence. F. 11. SrhuH^p. Hor 

lll'M. tVomlimian, 1", _ 

B'OltLD'K Best [lomiv ont’ifPt'aL.v. GllROr, 

17d 8, Uoya, FoJuh] i iq x. tttilo. 

llOVti, fllrla — Kt4.M; ■ — linUiir pirkrta. 
Roderniruiil, l U n un P ^ JJ Eiml, Florida. 

HTaMPM H»Mt [Id Hpnronl Bt 70 dta- 

H>nnlr Hi-Frrrhct rrrjulrrd. Emury RenoH, 

’lf0l>4HPr. I'enrin. 

FIlKK-'irF DlFeroiiL i'eru lo atitirural aU" 
nlE.-iiot; cntto^lni po«U£B. natuon. liJ-IS 

r L] tier to n ^1 : hlriR O. 

Hrui'illKE i'ollH’tJrm — .Mriaialll, rmn- 
infitnjratlvp*. T>|p(orlBlN, KHti-eiL, Tuhta. 
rijintfl. Ekiiitti Aiintrlr*. many iCherj. Um 
with ap|grntB.ll. CluUvoTihi-, UpltinJ, Call- 

farn lij 

DlMirrSTHUT Try luy atuttufilB, R:it- 
RBlnn Ritlore. VlKOual, Itoutc 4, lieotLi. 
N. V. 



C.AkilF For your rollLt-lluci. arr-Minulatloni. 
fir-. Write me or Mttil lo HHbIo SaTlimB 
TIanh fur offer. I'ltll .\lcKlrmey, Ekk, 
.HirhiKan- 

QI V|-7jN^ - l*rlEo set i'lc valuv lalih ■parket 
Id dItTorrrit Htr. Apprmak. Miampcrufl. 
Hoi J^?i;._Kanj.ii4_Clt¥._Kati-.:n. 

35 niFFEHEXT tloiith .^inetlriin For only 
Iflr, no appim-alj, BurktliU .Siam [is. Sand- 
wh-h. 1». 

TlllTTFIt ijuaUly |i 9 tiny opnrmidB. □. K. 
Tla^la. lain Gli-hlinrP, Ilnek 1.ilaoi|. UUnoli. 

S-l EltlTitK.t. Xyofido. .^^ahrl'll]rkll'. rlr.. 
]P rentj. Tjuflierj'. it|j]cUetnwn, CQnnrrUH'ilt. 

Ififl STAMPS dr^r. Sl.nPvaliiE, TJijJetfi, 
3‘J1 l*[ti-iiiinre, Phlliiiielphli, Ft, 

HPKn.MJS. .Ml Foop diUrrent. TFul Xrlh- 
prlandB SFJrJ lOd llreerr .IPe; trlth appruMli, 
JA.I TriMlIriE Compiny. Box H8A, Bcllem^B, 
Xow A^ork. 

UARGAIM HVlPprovnlt— Vnilel mates, ftir- 
flsin lalra'IlonK. Llneoln Stantnin, Shelby- 
v]||e. iUlhfiFH. 

2tip IP IFF FILE NT KEain|i4 $1r; 1 0(10, 

JT.PO. -ATPUthl (''rpril. Mji n HtAvfv , WJi. 

ATTENTTOS. Sot Noitli iHurne*. art Johl- 
le«. Lrlansle, let Eiilrua. foI opni.rrn!nd 
BUlnJPPl, Artitfhla, Hi'Ub, ninnr>' itonln, 
IfvrrylhlnK 1 l>r tn approvBl appllnnli. 

BroivnrlJ, Hi 09 TonEh £L., Xiarsirx Fi1|ii, 
N. Y^. 

LrClKA" CollFiinri. aet TrlnLilnd 79, 9fl, 
At: tl.tu n^orlh for eenti, rath w1lh sr^ 
dPF- tlnaruntjuiii hatlafim-tpry. Kj>«iii ofTr-r 
I?pni4]lii3i l.ir nllh BniPniviLN. Colon la] 
Mt4m Tj-_ _P . ._Q' IV* a A-"l 1 , Mont r oai , C onii ill. 

WOHf.n'S SnPBJIp^t uir moB. SS.flft U P. 
slainp, inliTtElE. bird, Irnln. Inpllan. nlr- 
plami, etnurorcuaraMvcri, a[ierl[Ll Ihiuci with 
PTRrrp Btam.pB Fmcn 51 dltTeTmt rounErlcB 
only 1 rcnn ivHh approvals, CitplUl WtitnipH, 
‘inti R mi.if rfl t Hoad, LiilllO Hork. Arkaneii. 

5il STASTi^. MahrlPUltuo, Etc., if. Al- 
bum He. Bullard. Nortliamptonr Boston., 

Ma^ia, 



(HP.ItP FOJl Jl.pft. OffP t,n Tarlollrt 
North, and South .tiorrlcB. <No U. .S.i 
.IPLiruTBli lenl. Elnter'a. B>6A tViitilputon 

jjjrrcL, BoKtan, Mjhbl 

HIUH llriLte mepuitih all. ftefererim. 

Oiititiette'N, IKl" Bwak i>2h, Nttf Bedford, 

^taH'F. 

K..1 tlN ~ L!a»N ^elllht appruVais. CcyilBl, 

2~ig tA. :tj. Mew York. 

PlllVATK CullcrllMi. Canada, Ncwtqgnd- 
lond SuTlde*. OocitRe LiLrd, LeahktB, On- 

Aa.riu. t^mia[ta. 

C.\N.\l>.t Fpi) D ilTc rent lim, nT^ilipli^ 

lli.ni- HniHn, .Montreal. Cahada. 

.M.\AIMl]m Aiyiicry packet rare atipnpi 
fully Ulc in rCrlouB ipprniypil applIcBnlB, bIbci 
laid able Free prenilumi with every aelenlan 
a.rtenvBri1i. Ilui sEiiupa qre betEer, our nrr- 
Li'c Ia dJCTFrciLt, Falr-l'lay Klainp E^endte. 
]jl~ UruwnlnR Rkd,, Tjqb .Vneelm. Calif. 

I»ENNY AptirovalH — Try mlr SOdUl AlB^fr- 
iran apevLatii, KoKOIIH Slaiup ElCtialLRo, 

Kqkqnin, tn[imna. 

SKdtSDN Hpen'CT, paiheL eontslnluR Lrl- 
aojile ■ Irma II a, Juhiioci. ipaEiiiiLentqrDlli ci. 
tHr to m-iY flpproifll anpUoaniR. Uelritl. 
107*1 Liifontilno .4ie.. N et * Ypr li City. 

20 IP DlFFbKENT Fore(*n. Kir; ;|UP dU- 
ferent, i'e AppreunR M^thuert H-t*mp 

Sliup, Mflhtifh.^ MBii*- 

t>NE llu]p[lreif one~d LFfrieht 5c to apprijral 
aPtdtrariU. Ward, Ild-Jil UH Ht.. JinktlrR, 
N. V. 

Bll|T|Sf[ Turklilacyb—AlH Omjo'*, 
SEinslprirlo, Nlnermapt, URinda, DJihuuLl. 
Ik'UailPilan, Ivnryybait, Ubanrl. ruuntrlea 
Collpi'tora need. Froo for D« i>nilaRe. Empire 

b^tainp Shop, Dept, PAl, Toremto, CAnaLti . 

"THB.\SURE [loUof-Llon” — (ilomeC hln a dif- 
ferent — FedlurLnr yttre Pirate Inland map 
fdfUJiieni.Bt'etlve, p'*pnUlnlnE yn'iuaUeiy fioMcn 
ktampH. (.Priij' H.h' iprorlillrut you duFlr* oiir 
|^Mllp^ie rT-^miMTO apiproraU. PmRrcya Si amp 
Sorr Iei»._,'i:i3 Fremont, Tjps .4nRFloi4. ralTI. 

TrCsNOUTOrVA Trianalo, MairrhuXuu, 
rhurhharl, ^[□nRotla, Alality, 40 Asia, Cc. 

P'erRminn. BliUfy Park. I'cnnji. 

FiLEEi llluktMLtrii allunn trxrre Jatualra 
juhiteo. t?.(HP, rnlted Stiitea. two ibEh eat- 
aloRlnir tl.riP. 'tPTtly 1(lr malllPH churReH.I 
CtiOirt apjiftpiah. r.'Mflun EnR-Uth Co., 

XaFhu*. NfW llupunyhlre, 

AIaHVIcUH'h Packrt A!t4rrhitJJan 
1r. Apprumli lent. Slauppiro, Kaufn]u.n. 

Tcis^. 

.'i*M| MIX HD, TnHucIlnR .19 dlFTerrnt Aintrr- 
loan, Inr-I .AppmenlF. PqrL J^Eanuieo. I>ofl- 

anre, Ohio. 

'I'] IK MG',! hlilnrlc laiup In nlaloneo, 
"Tipe lEo^nlan .\iuijihratlen, Ihe Sprirh TTiat 
Stit Ll^e M'qrJJ .\rtri‘." We LiKLuiJe tlili^ com- 
plete art; ako p i'ciepplete TrenJnark anrl^nt- 
!ihtn ael; ^ ouruploia Hu.«a1an aeu; Ktanipa 
pvFT IIP yean vld; and llalv'a MilK^IIni 
statin, all for I Ur' I'earinn Dnoi., OH N'ii.- 

pgu] St,. DfiPt, IS. Ntnr Vnr k, 

M r--N USUAL JidPlIm Ziic. Ha lay, 453 
WtfHl ntHh. Nfiv Vork. 

SIPllL'Tir SldOiFit of Sir B4IU9 Khanj] 
am] Uif Kiitbl ilorae C2> ; CJres'tin wnr mpr*e 
{2 p: KIrr ^fli'hacl. nouiiuLnian bo? ruler 
T49; llaliBinaB wa.r rharity; Turki ami Cslnih 
Dlandii rartua; Cnok I aland nPEuncutontlrn: 
an*l 5n aiPicr i^lere.^tlna rfaniEiv toRiUher 
with unusual anpmrala — UP eepLu, Intorpn.- 
tlnnsl Sticiip <.!bTp., IPept. ZIP, N'twiHrl, 

Sl.dfP L'. B. l^liiup No. ItTA pert. Initial 
Einlv Ifir wllh penerpi] afrpTiivalc. IIuiImw 
rpTupaTry, lilt Naaiflu St.. New A^ark l.'lty. 

CtlMn.KTK itlnt art Tlallan LorcupBlEnn 
Kthitpin Ibr- to intiTOval ippLlranfa. .‘^■uU, 
3:3 SErathfarn TirviT.. Toronto, Canada. 

X'TASKA m-in' utim, rflmnjrte 

ael oF Ewelve beaullea, plrturliic Ny^ssslihi 
anliuah. Trailer! Club, ldl53 Hhtnrden, 
IPflnaU, Aflelilp?an. 

rXITirD .‘'^tDEes, forelrn ilxmpa. premD 
um» to iiEumiviil applmnle. Lewda Keltey, 
P<>Lji.h llp-fiitnlr J^laina, 

C.\N.\l>.l — F'Lne pacPtel i)t 35 dJEterent. 
alan lame lh|p Klarqp Abd PpfHUMfnl iiIrmitLI 
fn'ihi Spain, only 5c to tppnpial appllrints. 
Clal-rnra VurJiarEr,. Syraiuore St.., Dept. 

.A, Wyan daU r. ^llrh lRan- 

T^-VItGE Btiiint"li ahip Htumn. Anerlaei Jah. 
Cilnrrmma, Chad. IPa homey, Caban, TTbanul 
in parhrt of 17 atarapa. .til For ?i rta. wlEh. 
approval?. Swrdell, HlSh Carfleld Ave., 

Mlnnrni pntlv. AT I nn. 

IS UlFKKEtEVT llriltih Hulana (ihtpP 
alempa otil.r In apnfiPra) appllrAnti. 
PupRla;!. Ha’ffkeaP>ury. UnU rl o. 

LnW Prlcfa* InvIlP romparliop. Ap- 
prtpttlR an rfc^tirvi. Viru'tjit Hcnf, 4415 
!9iiAytx Ave., ChiraiiD, 111. 



POPULAR MECHANICS ADVERTISING SECTION 
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Cduntrlra. ^UniiiBi df dctf) rouo^ 
trlr; always InridKO in valud. HmHiElL ID 
rortun^t# pUTChai# we tF« dnabld^I 
to offer nit llo*£liIj itariAln In uin«, IL 
ttBinud. From KaBtdm RoumpllB, Tranwau- 
rni^lun Uef»ifblU;, Azerbaijan. Armenia, doar* 
clak which alreatly eiLalujfUe ^7c, bCaiilOj 
number [IU4 Uoper MI lea la, cd Bcarre that 
flnee 1 yeaF4 It ralatnnueil without eiV 
tirlce, all these tuaelher ivltli th« latent U* 
EUD of ‘'rftanip Lore," dmmL Iniercatlmt pf all 
•tamp luaRAEJntii tar onljr lOe Eo approval 
applivatits. Qlohut i^tainp tlorphaDv, 24fl- 
41 h Ave., New VorK, N. ¥r, 1?CPE. 5P. 

WOltLD'B LarjteaL map eIiiup, setr» trl- 
injile, ni[:torlBli — -Iflc IikFuiIIiir dOuhle 
mlunv approvilH. Tni-Valua iiltaDipB. BpI 

PHl^, HlTlfflri J . ConnccEleut, 

L'. S. iijXTUH.B *Se. IftftQ, with ftpprpv- 
Rla. aehlffcriiiullff. Jtei ieroMe, L. i. 

Sl.Ofl MONTHLY, Maint'alnB"' S'ew'^orU 
office. ro-Operatlvc Mall fjeirlcr, 12G-U 

MylnjStnn Avenue. 

IlKitTIHH ftnlmmon iRlanrts ! “ “ Blicoloreil 
CAlumblan. airport, jrleanlii^ stoek xtaiut>, 
heautlfu.1 complete rosta Kiean get. SI bar) a 
(first Etajup). wejrd Far Laslecn Rtimbllc, 
Everyth InR i^c with appiwalal "’gixQii," 
Albee Bldtf.. Broaklyp, N, T, 



BADKN, (Hearre OemiAn State I . MoP' 
Rniia, neurda. u, H., Aierbaihui, Cay- 
nahS. Ttnnsvaui'a^jatl Friiterated Republic — ■ 
everyth ln£ aliEOlutely free m apnnnal ap- 
plicant s enclOFina Hr. VIkiiiR Htuinp (X, 

1-g HiTiaon riiiry, Brfflafclyn, S. T. 

S DIFFERKXT Silver luhlteM. itwIU^Una 
maRnlficent jublleeB of Imha. afO In Our Mj{ 
pai-ltn of !^T rllfTcrent ttAIOpi. Only Ik- to 
aEjprm'al ajmllcautii, Linwood tat Lon, 

Imrnlt. iMlfh. 

AitmalL and trlanEle. Bcaulirul 
TTntSuay “flytnR iMraf^"' airmail snd scairce 
Ousteipala trLariKlc famalleRt |n the worldl 
are Included In eur hlR ijf dlltm 

ent HtAFnps rroni AlnuLteti. Orsnd LI ban. 
Ventniela, Rrltigh and FrcnCh l^oInnleiH etc. 
All for Tie la approval applivunts. Blr II- 
Ju.itrated llati free with ea^h order. Write 
tadayl Mynttc HUmp Ce., (Berit. AiO, Cain- 

den, New York, 

L'NlTl-llt mixturi^g Ih. ('ana da 

7r1c. KNjtelfcti (Lftfl, Japan |3-5ft Mission, 

4^12 North Ba cl cie, 'Thlcigo. 

SILlTlilR Jiiblleea — IS dtffere-nt 2-lc. World 
aptcials— Si>0 dllTarent :Sne, ICflO different 
$1.00, 2000 different (It.OO. Thoie offers tO 
approval applicants cniy, I,iit free. VJc- 
torU itiainp Co.. L qrtdon #. CarmHa, 

FliEtl — UcaulJfij alrmaltfi. 5 tOliitlMeS, 
Includlns new TdoEftinhitnie, to approval ap- 
j>jJrBl|tB . G reen & (tos, Ncjrwcwd, Ohio. 

HTAilPS: A splendid selection zent on 

■pproii'al. Quality at low prices. Hctrrc* and 
hlRh ralufl gtam^ ate included In uur ap- 
proTal hooks, Fred Herzbere, Box Sl-P* 

felmhiirAl. III. 

^0 lIKAL’TlFrL New Lgu^*. liH'ludInR 
Nevrhnn^tland Carnmems,. Oualemala QuetzaL 
KcuhHor bean, Dnuiiirk AnderSen act, 10c 
to aiiriri>Tel appIkanEi. Premier fitamna, 

1 rOb Wepond At*., New Tor|i. 

’ FHKKI Jiew lilustratefl Sb-paje caliloji 
Unlkd Slates, British Colonlw tt Fprelitn 
Stainps"^at real monty-aavlni prices , in- 
eludes del alia of amaelns free Hemp ofTer. 
J«enii postcard for eopj, H. K. Harris Af 
rn.. ref Transit Build Ing. Boston. Slasa, 
FbK^I — SO Different tr*nada tu approval 
anplicanls. Fort Dearborn, S43» Aberdeen^ 

rnloajio. 

100 DIFFER KNT iDe. Biff 50^ approv- 
als. Oncrl Stamp, M BtiTO, Bocbeiler. N . Y. 

L’NITBD Ktates — BlahorAle prkellgt free, 
l!f different Ibe, 7S dlirtront 3-Oc. Sotden- 

heri, Itarpdft. Mich. 

RTAMI' DeaTrris. jour ad here will hrlnc 
tcoflderful roliEcnR. Agfe me for proof. P. VV. 
Jobhson, iSfanaaer, Classified ArtvertlalnP, 
Fppular ^fechanlet Marazlne, $00 £. Oir^ 
tario Bt., {Ihtra go, 

OlA AT- rf [ j£ 1 j |I ItUsslan Zeppelin stamp 
(cat, sal 2ar!| and beaullful Lithuania air- 
mail trlantre; aizo hiR parhet of s;i dlf. 
stamps IndudljiR Axerbarjan, EpItur. new 
start ininue, etc, and illustrated lists— all for 
Sc to approval appllcinlst World-Wide 
tUa mp Cd., Rfva fiOO, ramrlen. New Vark. 

Free — $1.0d LT, H. staFop. our choice, 
frith reque.U for *2 paao price list of United 
j^States and furclfn slampa. t^tintps an ap- 
proval. R^rcrencez nec«xBary. lOlNl 1" S. no 
currenl |L50. New Husvnian Stamp Co,, 
1138 rine Street, St. Louit. Mol 

rBEB! Hat* airmail t Jublleel Pielorl. 
ats! EittaordiniTT pacltcl fi,' different 
Btiippt from Blranjie eountriea fno Euro|je), 
ne postiKe to approrti applicanta, Baraain 
Co.. Boi 39 Klallpn H, New York, 



UNITED SEales appiovalf only. Write for 
scIn'Elon. Positively no foiciKn. Jack Daub, 

Walm^h Itblff, , PHtnlujrfth, Pj. 

Sf’.'iJU.'E "Stw Iasubs" parbet I New 
riant sired, dlaiitund-KhatK'd HUfsian 
"sporls" RtaiDi’il NyaRRaland "leupard"; .Mo- 
ro(To: Tirnfanylka, and other starve emm- 
ENes are Invliuli^d In nur hie pai 1;ct £if iichL 
and recent lAsurs— etamps mant colkcEora 
have never seenl (let Ehl^ valuable packet 
tmiay. Only r»c to anprosai apidicanig, 
11e|iiier>. II-'f Fla t li^in. Ku r t W'oHh. Te^a ^ 
40 UNTTED Klatci:, conimciiLoratlves, all^, 
etc,, lOo wlEti approvals. Rtamp Shop, AfabcL 

Hoohn. Hal lend Bldg.. Rt. Louis. Mo. 

FREEH Rrarro airmail trianiElo and fas^ 
cinslLnft rajinah lalanilA map alamp; also 
la rtf liver Jubilee remnieinOtHti v4 (a Fu- 
ture rarltyli, lino packet hBril-lu-set coun- 
tries, includlnr Sudan (ileserl scenel, 
Epirus (Aharpshootarl . ebr-. apd. final !v, a 
ael of Ur S- itampg mote than 50 yeara old. 
Thtii MtUAblo rOllei'MOn absolutely frre fu 
new approval applicants scndlnR 3c pcsEaFoE 
Millwood Rtampeo, DopL, I'd, iflLlwood l^ls- 
tlrm, Itroohlyn. N. T. 

rUHl DiEFEBENT SOc : 1,000. $l j 2.000^ 
$1.00. Fred Qnkep. fl3Q 79 fh jt,. Rrooklyn^ 
Jfli DIPFEHKNT: AJj;erTa, OrtlKitl, S'ew^ 
Zealand, fJufnea, rJonifOj ek,. So to appruvul 
anplIeanU, Eatn— -Airmail pavkot free IE 

Jluhiliherj Bex 22hK, MEnneapnllR, ^fimie- 

sOti. 

44 DIFFERENT (Tplt^ yitatCH InclULllnR 
t.ti stamp, or coinpleto aet United Htatf« l»l- 
renlenniala. nr 3U different oljBOl'ete Eunsrlfl, 
13c post paid with ipprovalg, C. A- l^enrian 
t'ri., Bni 3^2, City Hall AnrtH, New York. 
N V. 

FItEBI Philatelic paracle. Reautlful 
dueen AsErid, Newbninivild. Cuinmemora- 
tlrej, jtlhiTees, air loalls. Ppstajte itc. Ap- 
t»nvslS, OranrlsEamps. l^osilh 

_L^^Amt#l PS I California. 

MAKE Extra money. Hell stamtis In your 
-vpare El me. Write tw Free Illustrated 
whoJesata ca taloaue. Furdhum Co.. 132 W. 

12 Mt., New Yorlc, 

AIRMAILIA [iTk} 5c To approval apEill- 
cants. TiVoll^tt>n HtailiEiop. W'oHastnn. Ma ss. 

NEWFOUNDLAND. 15 Different Tnc with 
frph ratals. lludRpn rompany, I ' |alotte]d, N- J. 

f.^.DO Ileil aniJ hlue F liberty, present 

IHislaye value, ftcolt N(n. ,>73 Cat. tl,25 (ra- 
ta II a as hiRh as tl.np net by some dealers | 
only Ik to approval UHIilleBnls. Giant U. S, 
pricelist free I Tatham Ettamn ComPAIvy, 
itpTlnBfie1i|-.5. M g sT, 

ANNtrAL Whaie^alo catnloiIlir^llluslraLed: 
ami ■enlsrjiod. Free upon appllfition, Ein- 
_plre Wlanan, Depiirtiigant 5, Tonipto, t^anada. 

25 UNITED Rlates. JncEildlnR $4 and 53 
sEoraps freo to anprbval appll rants, 3c po*r- 
aac. Bnownlg stamp Hhon. Flint. Mii-hluan. 

FREE Dollar packet to pennv approval ap- 
plicants. HarJsn, 3307 8. Mar^bdeld. Chi- 

CHRO. 

MinOKT Airmail f^-lh. UM|, l^Eihccn, 
Kouani-Trheou, Mojimblriue, etc. “ 5c. 
Depraw. Drp-an Park. Cal]f. _ 

niAYfONlJ. SHAPED Rlamp. Liberia Run- 
h^l triinsle. twa other trlinpleH, sILver jn- 
hllee. 27 others, 3e. I'rowdex Company, 
127K NnTth. Battimore. Md, 

Cannon I set oF Btamps altowlnj emnon, 
flrJniT jpuad. cavalry rharife and 200 plhBT 
illffeteht statnpB only Uk In approval applt- 
citnts. Paraiiunint Ijtamp Co., 4223 Broad-' 
way. Chlcami. T]F. 

FREE! It Kina (3efiT((0 memorial [lackcE. 
15 Tarlelles. PovtajEe fk. Robert i On IF 

Fntitth. B oyr ifr, Mlehlaan, 

ILLUSTRATED U, H. |lsl. prir« POf, 
larae complete U, 8. price ll«t tree. 8cnd 
^fE^RB. BtabJey aibbanp. 30 P Park Raw, 

LIBERIA tfneke trlanelc, slant ^Fianlsh 
ship triauRk. Sfl □(har sEaiiipa, Ik, A be] I 
Compan.v. 2rjii7 Go Ilford. Baltimore. Md. 

FENNY Approvals that please. Hai'WDOd, 
h 1H3 Adams Rt,, Pomana, Calff. 

UNltELIEY".\BLE — Suriname, Paniiioa. 
BrlLish Bonriuns, Jubilee, airmail. Irianalr. 
romplete eoilcctlOn averj' country from 
ftlralta Magellan Eo Arctic, Kk. Apprcval 
amilicanta only. Mutual Stamp SerrJeo. Box 
mEtiPJl, Akniura, Uahf. 

QUEEHKST Eltainp paekeV. Receive world'a 
tmalleu stamp 1 Vatican City: sfanca Liberia 
trlancle lvalue 15c1 : Ifl35 Greek Red Ctasj 
picturing tolled anabf In Darden of Ed^n : 
AustraiJih Bushman; ncfr Spanish Morocco: 
Japan 'ouake atamp; Mtnehukuoj msny nlh- 
eril. Only !k Lq approval applicants, H. M. 
fltamp Co.. P. G. Rsr 23(IP. Part Chetter, 

^ d Id 



BCOTT'S 19:i7 Catalorue timlled with Irt- 
perfuraLcE, $2. mi. Superior approvals, KalLau, 
lUJtiri - IIINlh Striret. R 111111101111 Jfj]l. N. Y. 

sc.meuE Trtahautar .Vlaeoui b l(iue wmiiLetnu- 
rativc lirmafJ and packet of S3 U. H, In- 
cludlna ijiLEHirforato 3c irhIcaRo; early Is.- 
ivues t hlah vatuc4i cmniiLemuratlvea; eure- 
lc]teri; revenues, etc.. catsloRittii more than 
73c — mtly 3c to diipTcvaJ appUcanta. Illus- 
trated prli-^Ust free, I'ui-han Htamp Cp., 

]>cp L. _ T'. tlloure^Ecr. ^Iiv h. ™ 

UNITED irlieres, Uaiiflilfl^ Newfound] ami 
W'lieret Our "Fuur Htur" appruvala. Noth.- 
Ine like theml 3IMF mlied U. 1!^. IDc to 
aiiFdif-aMtt. Ken<^;is. Tucroji, .vriaona, 
DitiTJSd Wilier .hiMlres fn>irt 3 dUterflU 
eoimtilea, Ibiperfaratr 3e TIpeX nunnieiiP- 
ratlve — all Incluiied In -E dipper paekot rca- 
tsinln; 23 dlfferant aiamps from Aurhaljan^ 
iFhina. Ukrania, ale, aii for only ,*k to ap- 
ptUval applkintB. Clipper StmUp Co., Dept, 

^ OlOueevleri Masa. 

WEEKLY Statap maRaElnc, thirteen n'aaks, 
IDr. Stamp Journal, Halamaxoo. Mich, 
WlfOLKSfALB Cilalujf fnr tlaalers. Ulus* 
trated. FOstige 3c. Frank Co., 40W) Cbal- 

grove, RaUlniPre, M d. 

RUNNY Apptorala, that gatlsfy. Nell 
tJruniiertf. U ttt .3441-F. l'hHadeiPhU.^1. 

8 UTERI QR “Neiy lisue*' ' ' «Ueci Ifw. ali^ 
mall.v, caimnFniaratl^fa, JuliEleci, pEctorEaD, 
trlanalB, etc., only Itk pravldlng you desire 
harnaln appro vaJg. ^upcrlur Etainp Serrlre^ 

mx Hfw. j4arraJiientP. rallL 

tVORLXl'8 l.urjEeiit trlangtcl Giant Spain 
Irlapfls and I? I -colored iVcFlA alnUiElt big 
packet 25 different ltU!$»ia (eatalPS valua 
nearly $l.-()(l]; packet Rrlllsh Cotonlr^ in- 
cludlnir EaTptr Travaurore, Ireland, Malgy, 
etc. Itlk t:nlter| hiaecs Ugt. All for only 5e 
to ammonal applitsntg. BlrbEleld ijlamp 

I'OmrianV, Depl. 20, AltLem, Viftfll llft, 

JU8T FuUllsiied— KOw“i&iid OdiTEcn Pop- 
ular Jlcchanlca Boot Cataloa. "A Billion 
Idrav." Thousands pf hooks on prsclEcal 
jubjert.i. 3c stamp to cover posti^O brlhts 
ypu this valuable rai’alog. Popular ?Iechan- 
IvH Preai, 200 E. Ontario St., Chicago. 



PHOTD FINISHIMG 



12 PHOTOORAnml ChrlittiUi carda 
SJI 1 I liiCiiutlful j;Jfl calendar frojn ycur photo 
for tl.bfb Send nejiative and dim a fur nam-r 
1 ile. Iilejit llmto .Service-, Box 22.35, PaUr- 
^tm, N J. 

!•' I S hTlt r''|plHblnk. ItoUs deveioped and 
printed, with one relaml ehlarrcuient, or 
twa EiroFosHEciiial enlarcBmentSH All for 25c 
(coin I . Genuine, nationally known. .Moen- 
lone superior quality. Moen Photo Bc-nioe, 
La Cro^HC. WIs. 

MAIL Your poiD~Eo~Tho'~Koriik City, i 
i^uarantced Aloiny A'eloi dechlc-edgtd prlPtUp 
2.3c coin. Ibvo prnfaR-^lonal enlarcsemaht eou- 
ponj free! I'tiulo FinDhIns Shop, Est. 22 
yr*. . lll'B Gn'ilrsee X'alley Trust Hldg,, 
itwhester . N - Y. ; 'T he K odak .City.” 

IlflLI, Films (kvelupeil eight enlirEoments 
2rk:. or eight regular slae prlntf and two 
enlarJEeuienls 2.k: (coin). Reprinta or en- 
lurgeuiunts ik ear-h From roUg UA tire OT 
smaller Le-Ica and all 35mm cameras, Cali- 
fornia Film Ren-lco, Dept, -43, Dox 3TV, 
_Pasaiitna , Cal If. 

trial fie 1 1 HlevelPpedl~and S prints 2Sc. 
Heprintt 34. Hand colored, Ant>Dis.ad photo 
Christ maa cards or photo zraetlnjE ealtn- 
rlurs From your negatlveri IDo e«rb. m For 
fl.Qft with pnvflnpes, 0x1* enllrfiement 25e, 
Young Photo Service, 4*5 Dcrtha Sl„ A1- 
hany. N. Y, 

FlNkH BuelUiUeedC Bella dav-el- 

openl nm fcji vl-nti*] ly— fl Volox prints. 2 br*- 
1111114 ohlftrj;emChl«^2ric min. Ftnarfatog,. 
Bor ll-Kfla, 5Finnes palls, ^llnnereta. 

Wl'EUl.t 1/ — Bu][ (tcvC loped, two leEi dated 
|ar tilts 2^p. Heoeh StudEo, IS14 Cbcotnut,. 
IfHirrlghurB, Fonna. 

FILMS Developed. 2 prints of aai.'t) iTk; 
2* reprints 23c, Pino Photo^ M-5J34 No- 
vada. Chlr-ago. 

20 REPRINTS 23c^FllinH developed, 1$ 
nrEnls 23r. Knlarff&mentj fl*lD-^25c; 5it 
Jtk. I.OW Photo. M.Bfj.‘i7 Neva. OiEcago. 

TtVO Crlosiy enUrgemcnls, 1 Mlored* with 
Toll 23c. .Arlior Wcrvlcf. lU JoTlct. III. 

TWO RcfluTlful double wflgM prafeBslonal 
cnlarRcinenta. A guaranteed Ncv-cr Fad* 
lirinti. 2"k epEn. Ccntun' Photo Satvlco* 
l.jlf^ltiJjie. W 'l 

ENT^.tRGFMFNTH^lfi, Olesiy, 7c I tlX 
30c. Send ncfialive. Alberta, Baa J8, 
EastoTi, ponna. 

21 EXCELLOTONf: Reprints 25c; 4£, noc. 
Film flnUhed, 10 prl-nts 25c. Two 5x7 pn- 
larjEcinenls iJe. EicelloFotoA. Albany, W'lg. 
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POPULAR MECHANICS ADVEK USING SECUOM 



DP]VKLOPKl> Anil ^ l]«fii]t[ful douhle 
dwtle Yflui ttrEnliSH ItxT CPUrE^meliL. 

ArsuE. ban mm, Urtl'^s tirlnti EJc. Elt- 
jflrt PhtUd, Hprylca, Elkliiri-, 1«<1. 

id^Kt’lAL. — 4irt Knlirjpinfnt, colored, 
ItPiden. 4ak rniu.^, ftcnd hcri t Its. 5^ rolo. 
Jotgfririi, H.|ift~b^ji.l._N. V, 

HAND Coiurcil prim wltli eacti roll <je- 
frlOfvfd and prinLed, S5c. Irslat on ''PtH>4[>' 
craft" for qualltr wntfer PhotocraU, noi 

no. Oak Pirlf. tIlIPbU, 

HG-LL^ DsTtlop^d. two ^ Iwtutlfttl Nu- 
Imrtler snlirremsnlE, ofEitt Nj-tHiMlrr prlnti, 
guaranteed faJelcTd, 2^ rain. Clast ftlaap- 

>ln>1,j. Ine., fJept, A, Creenluy, Wl a. 

HGLL Developed and prlnlerl:. ptis phitto 
raLemlar, one Christmas card, all fot ii'^O 
roln. Phsto FJnlflhsr, U2V £. Mils ^^1.. 

Cfttumlmfl. fthlo. 

J>AV IJervlfs ! 3 pTsjectioni. S Velnx 

printa, ^5C. Crlffln Studiga. Wjpc ffl a. Mlttn. 

]>£V£LDP Anti print your (Arn pitllurea, 
Rits llmo, moner with our catnpltls SI, 49' 
niitdt potLpald, 4F pay [Moitmao COD, 

IncJudef eieclrlr puhv prlnLlne frtnis, 

nhoUi paper, oliemkaJa and edulpment. One 
4f hillidrcdE uF imatlnK harEilHa in 4Ut 
ihdreil, ntOntr-savknp bar sain nook, 
far It [today 1 CmLral Caiiirre Co,, H<i 
tVabiah, Dept. K-411, Chtcaep. 

rUMKDIATfi flGTTlcel Nn delay [ Boll 
tulLr deveLoped, carefully pfinLad and two 
heautllTuI^ full-alxe !> i 7 chiuhle welfzbt -pro- 
fs»*i4tia| enUrecmenlB <0r mo tinted es- 
Itmement) — *11 for S^c coin. The eaithflrte' 
choice I n*prlnlE Sc sai;h. The FlioEo HU I, 

.Ho]T_.Og9 K . _ Mj nnsapollB , Minn. 

FRAM£U AiT PrgfojalQnal ani irire mr'nti 
1 'h:, S TeprinlB and tR<q 4xfi enJ irsen: mta 

anie. Newtons. Mayw eed. Hi - 

KOLL Devolopetl and N Vuaranteod prlnta 
Inrludjnir two An1*rfrfi>aentB, Sb eoln, fluper 

Hnapahot. W|m>n*. H1nn, 

Tts^u Prpfeulonal enlarEen«nta with etcia 
roll developed and printed ElfiM rO- 

prim I, two snlarsetnsnLi 3Ac. Hyiloia, 

Bh'sr Crms, TTl. 

ROLL DavslopatL lhv4 douhla-elaar print a 
each nffTBltye ZUc, Reprlpta Knlamc- 

menL cgupoiL WIN aril' a, Hex 3lUi!l-A. Cl»e- 

land ITelghta. Ohio. 

BOUjI^ DeVi^lepciL TVrp beautiful dotihlc- 
velKht j^rofeEilPnal crUiirp!ein?ntJ ami S 
ruaranleed Never Fade Perfect Tone print!). 
Sfic coin. Ha?t Phijlo ttero'ks, L*t'i:Oi!it«, 

Wlscfinaln. 

H.aXD Colored enlirffsiuant irlth cat'll roll 
£$4 . rcurinta filk. Culgrlraph, D-unnlnK 

Wtitinn. niic a g^ _ 

HKAUTIFUI, OllftminE prlntB, roll di?- 
Tslopcd, 3 guaranteed irllHicnlnir prints, 2 
e'nlarRonisnt^. Ainsrkan PTiato firr., 

Mcnittt. MJnnoipnlb, Minn. 

nof,L Pefciopcii, tu'Ci prsnt-i. each, t'OO' 
rnlarffcniCn-t touiwns E^r. Thrlstnaa* ranla 
(19c dozen. Eummers' Studio, Dnlonvlllc, 
jm^ntirt. 

PIIOTOmiAPfllC Chirlaltnas cards. 31f 
(1,00, Kptid yciur ncKatIl'c. Mmnplc! Ifle, 
Rcasrqut ficTi'lco. B g i -'i'2,_'rho]Eea, _MaB0. 

R Eh\ I rTTFUt, Oninred onlnrgemonl wtih 
earli film 33c. !^pccdy Bserks. Satlafadlan 
irjaranlCCiI or tnaney rofundad. LarcassB 
Film Company. LaCroBtc, WIb, 

OITALITV Counts— T wei datihle wclpiit 
glnai onlsrgemontF and clcht prlnta guaran- 
le&d not to fade from each toll. 3!5c. Pnmftpt 
jtBirlrs. Ezcol Flwto, Rot D. Uubuque, Iowa. 

ROLLS RUshCdl Dcvclopod and printed 
Tvlth two EiuperlonC Cnlarpomanta 33c. Foot 
4x4 onlargeinonlB 23c. Newto-no, Maywood, 
rirlrtnls. 

SO HKPRIXTtt STk, lOU Reprints II. DO. 
Rolla developed with IS prlntB- 23c. Nnrd^ 
^Hog. j, >laFSVQod. III. 

ItOLL Devo Loped end 3 tEcaut|fy| Veloi 
kloflsy prinli £(V(r s^in or atainiit, Baprintt 
2c each. Fotoprint HcitIcs, Hdi Hi EIOmd- 

olto. Virginia. 

3Q REPRINTS S.'ic. FliniB dCrsleped. fwo 
prfntB each ncgatlvsj !3c, Shnidland, 

(i9Tn-S Oeorgs, ChiraiTQ. 

ROLL Dct-eloped ind 10 prlntj 334^ 8hiatt 
Photo. JtVlnpna. ?Ttnn. 

ROLL Dovelfined wlrh 1(1 prints and l*'0 
rTofcsBlgna] enlarjtcmi'ntE ^Or, IDCl reprlntt 
$1.00. 14 reprints and 2 enlariteiuonta SDir, 
DerwndaMc, TtlTrrnrm-c. TlUninla. 

TlIllEE': Enkrceinsnts 2!ie, llptCil bOc, 

eolrt. E^<ind hcgatlve*.. Slidwcst EitOdJu. 

HUmlHiildt, l Ow a. 

Daily .'4ervir+--RLill derelnpod. IR (tnar- 
BPlerd prlnta, S3c, Yalualita onlarfterlknt 
coupon: li? Teprlnlfl 33c. Modern Flnlihora, 
Rfix ;1.‘37-L. Pi. Paul, Mlnnsnota. 



FINEST Super glo4i Yeloi print*, poll 
developed and printed I.'kj re print* Sc. 
Fllma 33% dlEcount. PiraifiOUrtt Studio 
llivialop, 402_E. HSnd St. , New^Yorii;. 

CUVIFAitE Tile cllfTer^nrel Roll devep 
gpeil, two proteiatonal double weight en- 
larifsmenta, 3 (uirantced prInU, 0 >ln_ 
Eicetlsnl asrvkc. Nationwide Picoto Serv- 
jr-fr. Rstt SL Paul. Mlnnsiotft. 

OhTF The betit. Hot! developed, heautflul 
hand Colored enlargeirMlt. 8 neverftde bor- 
der prlnlB, 33c roln, E^tnpt S^rvke, 8 im 
Ptioto Scrcke. Drawer T, St. Paul. HlFin- 
' TtVO I'rkits each with ercry roll defe^l- 
OpCil, S.^Cr Veiy Hne*t 411 a] I Ly. BmprlnlE Sc 
each. lirOwti Pb4t4 Cflnip*ny, 331)9-34 
Lowry, tllnncapollH, Mlrmeasta. 

I'HtXrtKThAPHIO Chrlsitnaa caida 170)11 
<wvn kM<lah nenatkea. Slall negative 
and Bye tenti [or aainple and quant Itr price*, 
fiend agigelhlng different Uili 'ChrlEllU&E — a 
rard nsbcidy sLas can duplicate. The FhetP 
Mill, Itoi Mlmiea.pollj. Mirn ic Botij 

ROOKS tlaverlne hundreda of aubjVcte, 
Rln 4gt*lo£ for fk pnjtase. Popular Mechin- 
Icj PreEB, Rowin iL’lSfll, 21)I) E. Ontario St., 
Ehirago. 



CAMERAS, PHOTO SUPPLIES 



BASS Will pnatpay to you the new AniU* 
candid camera with f:4.."p lena it |lE-i>h. 
Daylight llliu, ,26 ahota at B3e. Welti can- 
did camera with Carl Xelaz Teaaar f;2.S lens 
in (3nmpur shutter at (43.2U, Voi [ft lander 
Ikw Re+aa, hr 19 V, p., f:4.2 An- 

Astlgniat tn speed shutter, ISV.OD. Dnequal- 
c[] values. Write for free BarK*lngnim!l. 
Itaai Camera Oompanj. DepL AO, 179 W, 
?1idlion St,, Chirflga. llJkola. 

SENSmJIED Paper, llff atze. 35 sheet* 
3$c. Harry Rubin, St. Marlia Avo., 

Rrootlyn, N. T. 

EAKOAlNfi In new cameTB*. Hpcclul 
dlarounl on kodak Alina. CiiatnEUfi frV4, 
Caiuara Store, Sac City. Iowa. 

CAMERA. Movie havReln*, bought, anld, 
B1-C a rji-Ex^ 1151-P Broadway, New Tnrk, 

C.AHEBAfl And suppikt. Free lllU^trLtl- 
ed catalog listing everything photograp]] Li!^' 
Still and movie rimerat. fllma, lcn*ci''-at 
treinendoua *avlngs. Hundred* of hargalns^ 
■iL*vr and u*C 4 l. All guaranteed . Wo Ith* 
your old camera nr equipment In Iradc, 
Write now tor your free- ropy of nur neweaL 
igoney-BAvIng bargain pfflilt — ju*t outl Llm- 
Keil edltlnn, ItuirV I Cfnltil Cthier* Co., 
i Pholoarophic flcadauartcra alnre 1899L EIKI 
So. tVahi^h, Dept- K-211. Ch icago. ^ ^ 

INCOME Ffuni your camera Inslrad n(f eX' 
[lense. Low weL iiome courve teacbev ytm tn 
innke pholographa for magBElnes., ncwspaiiera. 
advert isera. TremendauH demand Earn aood 
money wherever you llva. Free hook. TJrtl- 
verval Photograpbera, Dept, 144, 14 Weal 
fl- 2 rd Pt.j_New Y'ork. 

MAKE Money in phoiograEibv. Lcafn 
nulckly at home. Spare or full lime. Kai^y 
plan. PrevidUB eiperlenre unneresaary. 
for full InforEUBtlon and rtthulrcmcnlH. 
flgmipon sohiiPl education aUlttrEcnt. Write 
fur full InfotinaMon and rtHiuiroinC’nl*. 
Amc-rlcan Elctifthl df Photography, 3401 Mich' 
Juan Avenue. 1>cn t , 21 :i-a, -nikagn 

irtVK Y 04 * c-arucr;if Svnd ten cent* fur 
recent numher nf 4)ur iMg maRailne. ahuwlnf! 
how to make better picture* and cam inohe.v, 
AlhCTlran iqtotogruphy, 110 Cimm HOUeC, 
Ronton, 17, Mass. 

3r,% DifiCOlTNT On JllinS, Write P*r*- 
mount Photo DL via ion, 403 E. 9 End 
New York. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



HEART Fm you— No. SS4— the latotft and 
grtatest H*k* Rargaingram nf Cine appa^ 
ratuE. Atknowl edged legderahlp in the 
cinema held. A few nf the line value*: Cine 
Ko<tah Model R, 1:1.9 kn* ihd e*ie. 2!i4.!j4. 
B mm. Slew art -tVarner CamcTi with f ;3.5 
kni. t15.()4. 149 ft. DeVry 14 Itihn. GBIH- 

era. f:2.fS leni, $33,h4. RCA eound on HEm 
hruje^Eur rsvinpiete, (fl*».D4. Wllta Clnemcter' 
with cjisfl. 3:1.7!;. W>ftp today to Cine Head' 
quarters *JV| tun to *ayo now. Raai Camera 
Co,, Pept, A, 179 W. Madko^t Si.* aikago^ 

111. 

IrtMit— SM,\f ART Fllma, New Rollf- 
w'ood art fentnrettea now tva liable in Bmm, 
nr l6iinm. Hand dthi for Id ft, 3mm, Art 
yUTi'-ru tl’ct or $1-49 tt}r 3 Cl ft. TRsejui. teiE, 
Eight An Him aampka, STh. St amp btlng* 
Illustrated Art calaloguca, Hgllywood Clno 
Film nicEi^Lbuton). No. Highland. 

llollyu'iivHl, Cil1|[. 



TyR VitT Boithd TlHO 371 projector. uiiijilL 
fler, Epeaker, Complete:, ndl) w-att $ I Hi. (HI. 
1.904 wall $213. 3^)mig Eiknl 1.904 ft, AlniS 
shorts cuEopIcte $1. Foaluros $3, 14mm 
P l.Q Kodak e*Jinerq (4!>,4Q. like new. 13mm 
Silent Alms $1,49 per 149 rt., (2.i!t per 444 
n, Sitand odd 13.49, 490 R. IS.44. Coh 
lapaJbk Ecreen 22'^i24^ aprlng roller, map 
ease with adjuitahlc $4.$d complete, 

the higgeit harialn ever olTered. lyek* 
camera F 3.!^ perfoct $4 !j, 94. NrW Y‘<hh 
ConliScx [ramera F 1.2 (372.50. fiend for 
film llata. Smm, 16-^5 silent, aoundlac, 
MUndAltu, cute nf Anlcrlca't largg^t ftlhl H- 
brarks, rentals sent anywhere. Just Isfued 
Fall Rargaingrain full with UEcd, hew 
HlulpmanL. perl*. Trade* iceenteil. bought. 
Mogul]'*. Ifl14-J TRwtqn R o ad . New T&rk. 

:tiMM CDMFLBtK t^torlei. Wtamp for 
llzt*. caldertra, 3119 fiouth fit. Ltml*, Chl- 

cago-, _ . 

UTILITY ISiLiin. Film printers. $19.o4 
each. Write. Frcmitmader. Tlarenpart, l)3wa, 
IdMkf. ART Flltnii $1,49. HSEUPk. It.k, 

DEVilLOl’^Vour Wn lilOVl^, teveta*! and 
negative' poaltlye instibctions, 49o, DILIIh^. 

423 MptU* Ave.. HrTwklifTi| N. T. 

FAMOUS ll^mm. KllefUs {heW}. "Great 
Train EoE^bery" 11B43), 330', $12. 4D. 

'rbrlalinaa Mlnole'' n995>. 113', fl.99. 
1044— Auto Parade, 23', 11.19. Pkkford 

Comedy <1319>, I'.l^ $6.92. '"Jeivela of 

Yesteryears^' catalog 140. ChIcggo Film 

Dealers , 3s41 Carpenter. Chfeago, 

Hi'RCJALl "Motion I'letpre Hrojert Ion. " 
iKuhlighed price JS.flD, nuw 98c. J<o«iU of. 
bargains, now, uacd 14 and 39 mtn. iAund 
Aim eitulpmcnt. Lifts free. S.O.fi,, 1&99-0 
Rraadw a y. New York. 

35 M,M. I LtT reel. Stamp Hat RE>dner, 

rt!t00 S. Talinan, Chlrggp, 

CENTRAL'S Free, new, money- saving 
bargain book explain* lite*t inofk devel- 
epruenti. offer* mnury'*BvLng bargains In 
famcra*. len*e*. pWdoctori, Alma. Ikml 
eilUlphhent taken In trade, AVrlla for free 
cflpy. Crntral Camera Company, (PholO' 
RTaphk Rcschiuarkrs since 19S9E, 239 So. 
W'abflHh. Dept. K-211. Chleago, 

TALkIeS $15.90. silentx t'.04. Almp- 
BPn, 1275 South Breadw ay , D ayto n, Ohio, 
LEARN Motion picture theatre manage- 
ment. advertklngj projection.. Big oitthor- 
tuniUei far men trained Tor the theatre. 
Free calalog. Theatre Initltute, ELmlyti. 

N. Y, 

3 — 13 MM. Sound -silent Alm^ Une reel 
14 npm. rent* BOr. New fkll- Howell irt mut. 
prnJector. $112. Addreia: Plcturea, West- 
pnrt. t.onn. _ 

J6HM. BrtUNI>-SLl7ENT Film rental 11- 
bnfy. I^owest tat« by day or week. Home 
and toy Alms, also. East in Picture*, Dev- 

ent>4rt. 1mA. 

JlAUGAlNHl SlimT ieinii].' ' Catalogue 
free, hllikr. I>ent. iE-2fl, Chclaea. Masa. 

“ WKkTEiiN Thrllttr*.' *94 feet 75c. Jer- 
sey Film CO. S97.5 Ri chland, l^akiworyL Oh Id. 

■luMAt] Films $ 1.49 reel. I'ToJcclora 
(14,49. List 14r coin. Box Np. 6^ RosC- 
dale. Kan'-na. 

16 MM. BELL Jiovie tuinera $4.6'j.^re- 
jertaTS S4.95 up. l^inmt, ftitn Including 
pmcesElng $l.fiS. Free clrcul&r. Bytoni. 

Dept. A. _ Park Hldge, Til 

33MAL UDD iteitr^JlTM! i^roJeetori- 
Beygett, IVecMli' 1 1 IT T,ake,^'N5w ,7 crv cy. 

TALKIE And Slicnt Tetit*il 
anywbnt. Klknl dollar red. Talkie (I, $9 
reel, W'e^ltly ProledOra dollar up. 

Thousand f 10.-1 31 mm dollar, Waldo Films, 
Suite 4 . W'alJo nid g., Clm^lnnatl. 

3-itM-l4 CAMERAS. PrDje[:lorH, Him*. 
Free calalog. Taylor* Rx-334. Coming. 

N. Y. 

liOOKI "Tbs World's Grtatext C***lon 
Play.'^ Seven reels, inintvl 13 mm, Superior 
than the Oherantmergau *tago play. Rent 
or purchase. Write Hemenwar Film Co., 
37 Church St., Boston. Mnai. ^ 

35JfM. FILMS, Bargain Hats 3c. IToff- 
mart Film Srrvlc^. 57 Broad, Albany, 'N. _ T^ 

8 MM. COLOR. Fanchromatle. Economkal 
titling Aim. Film slitter, titling lens. iP- 
ftrurlliana. Reversible data. Fltm fipeelal- 

jlesj I11P, El Monte, California. _ 

B.vsR Now e-iti-iutivr distrinnkiT fnr ita- 
dio Carp, of America iSmtn. R.C.A. iftmind 
On Film Cauicris. AlVanC Cih rbi'drd suunil 
pleii;rcB. New lew prke. News rrpOiflcr 
logdcl wai $350.04. now $314. Ikuiil fur 
[-empleLe details. Raa* C)iiinera Co., Dept. 
AK. t7a W . \l adlann Sf.. Chk*FD , lit. 

fiMM FILMS: Cartoon*'. Iravol. List. 

LinvuLn Film :4ervl[^e. Boi 393 -A, fiaglnaw, 
H kh. 
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Till [kit' Cuntrjf iit on-f. TuiU''* <ttu|i»hn't.3K 
iiii^vJrN4Hi'kjit lAtiiin maTlta. 
piTikcn.. Ijp-init F lit II 7 Sl.ci-i*.. 

^^E^J nn nirjiru-r. I'aJ' [(***[ fnsTi I'TiiJertora 
tlJlA [in- TiiTLiin, -Ti n- - T'a 1 1 hVka 

(ilMtii ri.Ni iiji. FfL'f lULa. liaicip .^[ovU'ti. ItuI 

,'[J, Kaitfln, Ffiuiji lViHlfl. 

JGMM EXiT'IlL M^Jtor ritajri'tnr, 

HIH.fL rwl s::ji:.. Fftp-Hii,-, ISfU.V H 1 WIP- 
Hal Unarlik "Our GatiK" ruim-iJtfS- iiin'l nfh- 
crB„ [lc far L'ulqliriiiic. Ejti'xl UfJitifi 

<|JU ^Taniti^l'i. Tutwll ). <)hl <l. 

in3ini mur^Al.V IMillriln firti Mmo 
rtnt, i91. Otili>. 



R-AEMOS^h 5UPPLIE&, INSTHUCTlOh 



TkoFK^HlOS^AL Amrrinii For Hill-wave 
netit. Siintf Dne u^fil ari Tn'ehrra In U- 
I'cfllfil rilttrlihUii hn ^au[h AFrli'a ami Suulll 
(] 14^11 tiy (riprta‘i-e> HX pcrturrii-- 
cuEx ilnN^iii -U'l Lin Inate^ IcH'Ul In- 

lerJcrptirc, ilimlilrt nhntt i»aTie tpc et'i'l i«n. 

n^Cl Lni'IUil4^i> 1 iIpliIiIc a^irlul. nlauLite 
lpai]-Lii wlrr«, likFi-Trii»km iinrrfl^iln aup- 
|)Cii-L Jind loHLl-in InsulatwrM, iIiih 1 ILijFitnrni; 
krroiitiiriit rarlalik ral Ln ikiHlditnE traTi!i.rorm' 
or. I'oiiapleLB in>lTurtlncL> iml Iriritalliil lurt 
illAKr^nih vlbk u-< for attiCrjitmti uf prr- 
roflrllllH''' rrnipi U 4?rl 1 ] - lilr UAL'tH. f-i.T.'i 
C.H.n. Pr i^l.MJ i-FieciK; nitih mnjrr U'rJte 
Eoilur TQ4 j'uiir dll-vra^Q atiEL-ikiu kit to 

E^on'elaJn PruiiurE9» Int., Drpt. '■!. F!fiiJl4J>'i 
dliJn. 

FAFt^r Ami r-3ti’ thiHim, Jfi.H-li urn hmvf 
flffV El II per oi'pl r amjiF'.Injiily nrw fnrhl r;nil(»? 

ojiiTatF^ imm rrfr wiruiiJiwPi': runv r*tin 

power or lj«ll4,T^‘. I-I.nves( riii|H r]fi'tr|i Jljjht*, 
AirrnlH— rlean or'! FnulnR ■ Fror nffer. Marr’ia 
I 'fliti rm nj, ii _^K._1 -ll3i , Ji h_ I'l t y, _Mo. 

ll.\Jlll> KKT»'Tllnrnti'r4 iiinl hvI Fni 1 1 11 ti s t 
ami kit* [if |i4jrk (nr portuEp|i< Hupcrlirt 
UaEtrO^j Inl[iD>YV4l IjLlUr clknC finii 
firo Itflp^p flc43m>liiF iliTot, 32 yolt. imi3 Pro' 
AiupLliior iloHr r1 horl hy PupulELr UlM'hanJi'^^ 
LunJl MBnufLrL'furLnE [>^, lUi Kfinl 
Phlrago 

"-TI'UK iVorlnlwUc riullo* J>27.-IT. IVlnrl- 
rlinrcer har^'jlju, Apoi'il^ uuii.Fr4L 

ti-e M or > 1 11 n._K I pi 1 reil . 1 v. 

i<lV PIiYsITaEj Hi't — li"U naHe rKritfJ^ 
In’iErurtlun^ Irt [IktanB-r mmlvli: "tiadlD- 
lini]i[fr" ,vi'ar: -h', Ijalnu-ulm |iu, l.il’t; 
T,Pirrty._t<;in KraP' 

Ft^iqllO fiHMil, ISlUl-ptintx rIUL ItlttLULIal 
bi.lt;)Ci.' A litri*. krf I ho I'HiIbI rflilir'i Oliitbr I* I [iH'lflF - 
rr fa- firtiEriiilrh ll'im. .MflUrH-f ClIFluil, 
flrOat FoTh, Muirt. 

IlAmO FujrliiitorliiR. Iirn-mlfadtlnir. art^- 
llftn itFUl piilpn rsnlln. trritrlnc, riarlnp nti-il 
ilnrJP te I erfrnTihr Fiiirr;Jit I liAnruchly. jIII eS- 
p?ni«ei low. rHilalnr free. Dmrce'B JnxlJitiitp, 
A met Pt., VjilpBraiflDH Imt. 



MUSIC AMO MUSICAL lIVSTHUMENTS 



1’1ANIWT8 Krm] fpr rroo Injuinel |]itr ro- 
TOiilsi rrmarliDF^e JiiutliUil |u |ijii|ir4pi.i!; ywif 
■erurnr-y, nlRlit reaiJLiiiit!'^ i-iLrFiitirix.iTi 4 r. Irrh- 
nl4]ue tin A pLuylmt thrilLin!ll menial •nlUFirNiBi' 
raoFflliia.1 Lnn. t|iilh'k itsuIEh. Pntrtke tnim 
ti4lnl|[ilit>4j, Fir f!iiii(Hi4 pliinli^Li anrl 

ituNlenL* of rlii-HlriLl anrl popiilnr muile. 
Hroirhyi<ll i^rmJLoi, DtpL. Iltl-L. Hom.Ug 
lt1iig.._ L aii An^rlen. 

kkltril/f Ik ml ait[l OTehrElrfl lTi.<rriH 

jpei-it*. Hn[|f-b|]y rrFiij|||--fii]|y Kuarimtrfl4L 
I'ntiilwpf Of nntr Ln'^lrnurmt^ on r«lurv^E.. 
liVeyiniPP f'4)irii]4B]iv, Pept. H-ll. 1111,1 I'hy'iE- 
Pul Hi,. PhLIiileLplih. _ 

VIOLIN'S — IT4in4liiimrp. Ikil Hlnn^ S^tnuJ- 
Ivjrlui flays. t4'urlriiH ^lop'it IrorlnT-l 'rnEm 
Lfllln, Sftp Pnlni, ThI 

OllCnKRTILlTIONW; ^falte Ihrrn yoiir- 
aelf, IVrtle. for ft'i'^i I»art34'!iljrfl= IPl-t I''kih- 

iir. Oiiti rH mi. r ain. 

IVIUTF A Itnnii nnnf I i^r. ]Oie. nHErluEl4', 
fliem], rmiiJc 4U- any ruFiJecF. !^nuJ pt^rm 
Eoiliiy. !K]i;h[i]‘il limb,, 2 I ^I'ooiIj BFiIk.. 
Phlcajip, 



flONO I'fsmrn^erK; pi arm ai rajiinMiiertt lOil 
phiHyctffIfaf'ill l-tHHlinlLn^ of your Hangs. WrJif 
Mtr^-O-'^IJirle RpL'aniinifa, i Eia»l tllEril 
Slrpot. Nfrvi' Turk. 



soNiswitiTKll-''! CflEitilioriiiipp mcnunriil-' 
Ipg! Imprlre. H LhFie Eer. Ill, 2l">‘f Nik 

Averil, ClilrigD, 



rSEEl — llehullt PaEionally ktHurn lP-Fri|i- 
menEs — llaiffaln prlre%, JH-um]3y liinlti'fl. 

U'tiEo nl onir for LnfoniiHlkm. T4»iii llnniii 
Millie [.'oluri uEvi'. ^llii KauEh Wubu.|iJi. -CFih 
4'alEri- 



flONG1iVlllTk.tI.N F T'Meici'- nipledle-i. 

I'lal uSIefn Hluclin FM. Cuaranty Blilg., 
HntlyiMtoiJ. 



HEIMtS l'L|l.i|i-jji: iI, .in iI 1 1 -.led 14114] fi;iM1]1P:ted. 

niy:tlt)' Ijijjiiii. IV. Vu^-i ][liii1a I'ul.i , PI;! 

illar ki'l. Sin Fnin» lm i.i, _ 

SriNH Pfh'-JLii ivanEril 10 In' ««!• to itiu-le- 
Prer PEHiiMliiatEnii. Sfml firr wltfr. MfXe-ll, 
lEm-Miil- nr ^l•^S-l^^[ W. STUi SL. 

.a n itdi' jt 'h i i f. 

” sl'JNO lliii" Anil JLfl liio tun Hi Erea ulEh 
.mmi i-hE rliif. PeWiiy, iMibll^FiOT, 

jis:!.' A VC. ,t 1 , rFil4;auD , 

Ml'Sli' .^iiHnbril for ftoni'rt, Orrhi’Slr^- 
Elmiri. Fr ank ri, I V 1 till, L .im'jt-^i t'J,^P^Jiul._ 
Fa UN Vunr oivn muiiLL’ail LiDilTiimi'm. (let 
ileEiiLI’i itnrE I rfe iilirsel Lrtr i-ai'Lnpe liimli 
HE ymir iFiu/h' itiiin'. or nrlEo Fml rireth?]! 
jffg. Co, , So, tViilijiFi, fklr-jirto, 

.Mi'HIt.! fuliiliiJui'iL ul'liin^i'iL. ElL'llahl]i(~ 
J^aiuplf 2 'if. A. JFiUiter’iuil, WlilfeWalcr* 
tv Ik . 

i'OJTk'hll UnlkhtniEloim, HI.— ll75?T 

SFieel luuilr, 1 - J 1 . 1,10. Un-hcflra Senk-e^ 

;HEQJ |,iHTi‘n4'h‘, 4'li[nis;n, 

flirSrnvUITF'TiEH. PrcifesHiimiil phono- 
prapli TFrnii] of 5 Dur rang. Mu»Lral mranK-?- 
ntrnt^. Free InfuniiaUun. L^aiHinnUUT .F^aitvi:-^ 
lln-ordlFig hLudki. J-H, Ihix Uhl, irollyivLiarl, 

A'aj tfiirn la 

SllNdri'lllTKHSl — Mmil for free- rfiiiy ol 
hn£jk]pt rpienllni! Hfcrtla of Huci-cailul 
E^gngicHtitLR,, free rhymlPi dlelLDniiry ami 
PiurlirE lnf'errrviLEit*i. If you yi'rkte [loeitn.' or 
niplnrllpi. jfni| for our offpt imliv. MMM 
l‘uFilhhPT>. pepl, fj], SEudlO Hldi:.. fort- 

Jjj^nil^ Ifr 

IH'n-FLKN lEueil.i for elnrlneE.i, ami isi- 
[lEilifPfH cFLuiinate your reed trnuhlP!!. Write 
fur elrrular. Duo-Flex Hepild. L;^fLl ]#t Avp.. 

KYBiyiTltle In»|. 

SON El Taefiiji wintrfl. rm-MO piafi. inslnic- 
ll4>iL tiiioK Kml free. Song JJu frail, Sul rot, 

J milaiia. 

“.SO-NCWftITKilS— tEi'l i|l| fKilK. 

P'rre Imiik'el hy fatmiui, iTrnjiilUfljf lompiittcr. 
Scingii rlletb IhvtllLiir,. |l;!l |ij. IItoiiiIia a>, New 

_Yhrl[, 

.t 1 1 'SI l' rDlllllfIjICjl in illlTlIb. tVtinilLTful 
PTopihl Eh m. I l4iu*r Ck hho.i ti , Wlti. 

Ml'SH' r['Uj|[ii4"L'-ii iri Htmir partun'. Oiiir 
I’lXlML-ilird HJPgS rni|cirKrii| [inJ FoatUfeLE hy 
Aiiiiv, rail to. Krrien ivlrlirltle i. .\i|i'lni;>rt 
]E[o^, jMujiic flniLio, Hrpl. IlilJ,,. IVh f Fi ItiifE nn, 

H, r. ' 

riiKtlS iVanIfiL Woifr jrunruUl i'h'^I. tvp 
riptflFi^li Oreitl Fiislem P^gnif l!ur^»tl, l>i‘tit- 

27. T linm ;i 4 um. Me. 

tVlfl'TI' f'ungiii, llti; iii 4 jn^v rirtil reiiiit4i-" 
l[qn. VV'rjEp iiir lnfnri|i:i| |nR, .1. Conlpn 
_T*uli. Po. I 2111 N. Ifuynp Air,. C Fi Erafro. 

SONlifit tie rmtuiOie, nrriirtae. ttuhliKh. 
uell. fSiuiiei lor 311 HSpe Aio., 

T's-ialf, N, , 1 . ^ 

SONOPOL.tlS WantfiF Vnur HuPg puir* 
11-vhcd. IS'atlona] l^ngJand. Thanix?- 

Inn . Ml I tip. 

UULfplXAl, t(.M«ii[iO' n t to your nonla 

Jt4'y']mfl4] Itrlrhrr. I'FiaEFiinn, Nm Jerwy. 
ari ynirb iliinr-h i>rittinF.,t, n mi ^Fral dlrcrto r. 

SliNtS Wfllrr*. Senil fur iiipr ■'T’ubli^ih- 
tng .tgrpeiiienl. " Mi'KInley Mupie Frintprs, 
ITiUl il. 51th .^t, , (.'hlragp. 



BUSINESS DPPDRTUHITtES 



Itif] I'mriEK fur dlnlf Jliutpri, Bxlrflpnin— 
SlarLiEng iFlKrureiy. FluAKf'-i etlrhy r 4 irt?i.in. 
jiurii fiont it40tm,4 In PiiiPiitrs. Amxalng 
tl'^t ilHnis ^^F^.!^■Cf. Ml SI lump Rjin, rii|.i5ip 

oil iijlleani. KuLn. enppiire*^lon up HUE I Fin. 
■Mllllnp* oT prtfxiieiFn. Pmilwt HPlli ItHpIf. 
llakf uji li] |yr,r;. pniflt, TprrJtorlBii golnp 
f.-int. fjiirtriinEppil jiroFIt plan. TpiII pnidui'l 
fiOe of rl*k. Wrilr toiJay. K-IV Corfiera' 
alnip. El-JfiH TEolniej Street. Kanjiti Clly. ata. 

WK Star you in hiitlnPKf. furnDlUrLC nul* 
flCR an4l InUnirtlimn, i)[>tfmirtjT "SpeelalEy 
(‘aniti' J-''iirEiiiTy" home. Men and wcnncii, 
pjihi Sl'ip im Hn In nn ull or ^pure 

flmp. fEnokle-t frPe. tV. Hlltyer lUesilate, 
Ipr,, IkaitiT 4, KilkI OrancPi N- J. 

CTOLOH .tny ronirete trlklf with diem Leal 
HnlnlJDnK. Ten mlnr rorniipliiK, Full Initrur- 
Fl4sn. 1 1 5. III). TTotl.i'ieiMPrl t.'rmfpt 4'riifi., f4 527 
_lVntii1erliiul Ave, , ITiilbmotH]. ITalH. 

-mitKTTdtt^fnL i!a|eHniari»liiP."“^A 
lionhkL Lif forreFiil feelii tunii] thcnmtiLa hrlji- 
ful to nery' a ih nr liter. I'antiiali], llir, 

freiH nranhJe Aria S3mp, tioi illl, :\]rromJ3* 
_^l_k b 1 4.4 1 pn I. 

nr OIJ hu.iinr=iH:Pi Ikpitpi'e^l, fp-of- 
Rshli^cflr T'tt«pFetu>cB preuapeJ. liiiortMiral- 
Inir en4l orp'iinlilrijt a^nli-L^ free. Jubani^ion, 
■It 2 Shcriiian. Chli'agp. 

■MCJNHV In jnu.hrDpmi! Sturt nirw. In 
fellar or ihed. Bd LilfEheHt pr|eey. Kiel ii lire 
p™ prwMi nigyer, lieEter, ijit Inker 4frn[i'a. 

I- huy. lErtnkt fi-re. .^itintlraTj Mirshroora 
InrhHTfJpd. UepT. pT 2* Tnrjuito. Oiil. 



Cii'1']lt.l1'K Aiii.iJiiitK m*A' Tenillpg jiiaeliina 
hu-jriri9. IS-Ib [null". 4. WimilCrful uitptir-' 
tuhlty^ Fri»tieEl-0-tjlLe Comijjiiy. All. WhhIi^ 

JnBtim, iHil4i. 

l''L)El,^irT..tki' Fu;it iiriidddH^- Huar' 

gnlLperl. UiilMifaloiy Itifrd. Lou phI prife?* 
^CalikiB free. Krmifn. ril. I'lLrfc |VEilifr._H| . 

Ml .'^F,\31 }';-T|Ti[K |kiijli.iijje lilej.iritf-afT 
mnll orfkr. lltpraLuriM Fhnrhi^i, lint 

2'‘l 1 II tre.it _M arket ^t^ ._ [ ' liJljulpJ |ihJ a. Fa. 

VilGKT.VliJjFl (.iLiiu'enErate^p |HnnJerii. lab^ 
leLi, t'llunilm luaklng turLujU':i, Mall order. 
Li.)ea|. Satlipl'^it 12e.< Ij.'inlrtLu IpalidrAtoriri, 

l>r4n.ViT LMilR. IliilLywenii. C'jHf _ ^___ ^ 

tVlirnNfJ KEorle^ KLmpl)- liatniog. Kuy'. 
fnirliiulLns nliitly. ntili rewarri^. CuTtipICtip 
jHtull', 4tnJy I V DO. Iileut Xmai gift. "Ltli-pru.*’ 

yly^leMi,"' iiui, ri.H, Sriukanr. \Vj.*|i, 

FIIF!K LlieroturiA uu I'^l liO'hieKf IcIetiK. 

I^ru El I 1'rpt.a "3 ", V ll hi4 m_t_ 1 1 L 

ItlAIIj Jlu.HliLr'^!. Slait tiniith. f'vervUiilPi; 
furntahed,. Frya dctuil!). .MetmnialEH, F-ll. 

tlliiHnnal L. 

l!.\Rfi.’i INS — PHfnL jUtiiiy out Fit. Fraaellne 
enghie dflrp. Terni^ — irlal. Ifelinlek Paint 

Spray Hy4fuL n ge, „ 'J'i.ti y, llhlo. ^ 

t.llAHN Itetjill Lituo aiiknuiajiT-hlp nuleUj, 

fltrliw. 1^ - 011 1 jilhl f . Ho yiFe. Kii relfit. Inih 

I.diitF.mTil .tltfiriiks IVlmLerjile. Laleel 
ilFrecLtirJP. Hie. iletiUlithM 1 liH .Myitl?. tVe|- 

EFinni, Many. 

TilK MittJ 1 ‘iruiiintlDn liurciu. IlcKt plen. 
yd. t'iTTiilar free. Ufrirjic Walker, HL, 

Jl^runsHirk. Maine. 

If.V.’VTKll— 'Til i rl y eo.pittther* to Opeiiirn 
hmirlierf nf i^rotll ilEpLc mill srlllmt hii-^lnerH. 
1‘Tin'FU talrK llEf'raturp fiLmUliciL Write, 

.tlotfLiion. I'Onlnlni-, Ml*-i ^ 

Mill I'lItt'I'I.AItS AIhILl'iF ami A hlff tiLuli 
sehl yipu. ill I f4?r i1 liilrie^ Purl kldtlilUL 
OdrKsa. Minn, 

NKW HJKrtii e r.y — k I lil tTi les- liriT Itfllted . 
opuralii ymir own huhlnc*B in yirotrf’lert ter- 
r I lory , ^enil lliree cent nfanip fur full ptr- 

^tlrulara. K-R ['honlrall t'n., Ilraat l . Ind. 

"W F liny ami >t'll IiiihIucni ]m>i mn It IcrtiH cif 
Alt kltiili. Nu ImioJih. lyuciiliipr tn pay In pd- 
vanre. Let on iiEd yml In ^ 1 ‘tllnc nr IpityJiiK- 
-'^eml UH yuur priilplOiitri. Colo Syndicate, 

Jlryant PnntL, Jlalnc. 

I ' J I .\ ItTKliiS I I telAvi'itrc ; lienl, eln'i[ie)‘t; 

free Formi. ClalonLaJ I’hurter I'.'u., WllminR- 

.F""r iFel, 

iM'blk.YTK UoiiEe penny neaniil and auni 
iiuiehlMti>r EHteail.y r.isli Intouie. Park Place 

SiJiipEv m . Ltij.^ PFS:i. Itwi^lun, yeriii. 

K.tELN Krtny e^ti-ib hiuney oLilpLiut aelLlne. 

ftin-il. Kh r ekft. Minn. 

M.MTjEMI And nili'fltlYLiiir huilrciy. 
SUd at home, Mmke Brim I IrmptAfr HparB 
[Jnir (II An4W t* hlirkrr I^ni'tleai. 

ninnlBTn, profFInhlc. (Icpml fnr huTS nmi wo- 
rn nn or Lwiy men. Freo Infoniiatltm. Lewfa 
P. I! Lair, 12113 I’jitk Hum- UFctu,, Nep^ Ypik 

f'lty, 

SKEiL l'ho1ciarfl[ilii to advert I ien. I'eoihle. 
Sf fines, CcHMlfi. It lx pay. All or part time. 
TflHe lEarts yaii. Free clTi'uEinr, Irfpor, Ll!j 
I'nhpert. Fast nrange, N, J. 

‘TEIISOUIL-M et HI 1 1 Li-ii 1 1 -— ,V ifi ail nB rhcin - 

leal Dinvdrr. Ihousiinda nf iTse?, dlysolvep 
hainl, lrrt'a;r, rrlmC. HIr rn<ti fpriJiulsR 
nml supply HoUn'cs. Waldn. lEox 36ti, j>al- 

las, Tera^. 

BIO rrnflli nreraUng "niiite" pr-nny pesf- 
nut and cliip vepdina niael'ilne.i. l^larl WLIh 
tIOQ, Rtihlilns Cfli„ 11 'UP Fie Kalb Ave., 

^traoklvn. N. Y, 

^ tlL^KllATL Your' (iirp ' husd fU' -H. N'^Capllal 
reriulreft nay. No Eelllmr. Liters^ 

Tiirt frM?. Y'tl-CIty Servire. ftni 151, JJac- 
enp4irl. Iowa., 

MAKE Art I dr La I nuiThlB, B]4i!(yy lll4H(, 
unriinny. TuhletLijis, -|j]ui|Ufie, KanUaty lEucra, 
[thfiLdgn*!. InetEiertHEvn. hiiPi. IVnient le- 
etdt, ItrllllaOtly eolored tile ami BouLd 
TuhFprr [tain |i lei Fir:. Jpilift A. Pain, 1H5 

Orandr Vthta Ancmfr, Led Anxeloj, P al If, 

STni" Snifeallng — Shut rriJwItiuM Work 
jnurnlhk* imim'-- -rfrUr ro touTilry — '"raovlei*' 
— aflfrnoonnil I irnuMicnl "plins." Nn rsn- 
vap^sEngl Prrnare Lir HUrtitPcF NaElonal 
jKnlto.A, aiithm "H." I j Oy Anjfelii. 

"TtrHN' Ideas Inin rasli." Fryie miLilII, 
Mart Inez- PM. Snn Pernaririne, t'aEEf. 

SELL. fn.stfill, nr iMjltd mndenv nE] btLin- 
crs. mt HttTper CdAnpaniv ISnl WasiiLoaton, 
rhifaxii. 

CO Into Ffuilneys for yntEtiMlf In ecjoiieru- 
I Lnn wllh u:. tffiB ncwLy fstehtcA Spnnac- 
iiirla] tn make Useful ari Lrlen, Syntl I5c for 
EHiiiiilo anrl jirontidtlrtii. U S ,n ScttIcc, 
Ihn 712, fltlxtUi) r alL Pa, 

JL.lFU MOXTHl.Y, MatlLEaFns NeW Turk 
□ FWre. rD-nperitlTO Mnll &rrrke, laG-H 
T-eiFncton .Vreniie, 
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POPULAR MECMAinCS ADVERTISING SECTION 



TAUFlIXG fitnla riiuj. Mi'llcrloiii. niiK'^ 
ir, t¥Qrki likti ulrano^riph, 1^ ['ct 
Simple iilfr, Tnlkk Tuy CiinipAiiyK ■USl 

Irvin a Pitrk. rtilfBaoL . 

iHtu — Of pppurtunlitjr 
Prt^rHH'. Trt«t JiuiLiJTif4 iuc, CirL l^diiulst, 

l>iai-BSB. >1 Hlrt, 

FllhK I'llTlrjliirt C-I'pr 4lHl builtwis op- 
port U.D It Ici . Lamvc iSvnlftf, 31 4 Court 

Str^H,, Itniokl^j^ X. V. 

MaGAZIS^E, {'ulaloit. Kri'. M pttiJt*, 

HfMHP TmliiOrLpi;. Inringtim^ 

Vh'hEHE To ljuy tlioudADdH of llroif it 
Idwodt hIioIphIp prlt¥i; Inform i Cion froo. 

Yflr*n<, IlJii Rmyijirnp, X. J. 

HKaIj ItuBlnpjii at lir-v than cent 

fflchr iJn rtitii Akiiaontlodii upm mr 

■-CM:, IJO.10 Urnlcr, ik>l 5rM[ t;. A. Hta.*, 

LJVK Hilcimrn. iimkr iiionry -oLhnf 
^howTEnl APiB. ErFT>' OKTchant a piii«iirrt, 
Glonn W. Piipo Knlet tio,. Grand KjrilHl!i, 

^Grtilgin. 

JJfJPLICATK Pt iuriiaA^t- lutLuLidlly ad' 
rerllNml proJurf*, K*sy Wph my fnTmilla'. 
IrUarrntfrnl, II IC lilt frvr, Tcrtinip, 23}’’' 

maUnty W, H rrmlttyn . _XfiiV TTorii. 

roii:ilhrNI'I.IN]) Par mru «impvr>i. 

lnlor««}lns. KarJIy 1«arnt.M]. Wrltp 
FlilH I Jitn^rd ' HriTli'P ilurpau^ daraai-F Proiol. 
Phirilf^^ Til. 

rHOFl’T \Yllh new produrti. Make, aell- 
rrpb0iU illMllypIl. RcApyrell. ChlarantPvd 
rormuliR. Blcceit eatkhii! frep, S|in-UI 
iirIrpH. lFn.iji, GlJj-ton Liilinritoiy flirnibL^ 

Ilji-]1j3 Wunnyitilp, nilputo. ^ 

HIJCCEELl WlUi iTiut- Mako-t^ll 

them, Fnrmulai. prnrcipvi', Acrurat'i''i rlfi'- 
[alltiil anatydU. Catalna: fne. It. Thaily 
rouipanj. WaaMnirton. D. V. 

tVE Teafh you llrw InlPln-BBB. then huy 
your product. Write Etuprilov Upeclaltbi. 
Jtprtnp field, llllnolf. 

MAKE WnrlJ”i nrwest. slruruEePt, fhean- 
?Bt bu|Lil|h]{ matvrLil wlLluKiil niarhloaij. 
Tompo. T M l yhawakj, I nil. _ 

FfXAXCE Your own nracimklnn! Uat:4# 
neecBAary fuhil* by proyr-n luftlmil. ['(iril 
e»ery where. PlaiiB ^2rm. Itaileii, 31)1 k tknnh 
WfvtrriL. nilratfo. 

Have Vour mvp -nrofUalilri' huBlnena-nni- 
fpBaJnn. Many onnorLunJOrH pHvrynhrra^ 
Write EntriurKn Iturcju, S^Tarin-p. S.. T. 

I M ■ r A t’T [■ It E Pa I Islipiiff Amarlni; 
pmpDflilEon Ihc. ParLjctilnr» frea. Hirkorv 
deli. <l1en}n!ulah. lVJ>Hihij;]ii. 

JXrOMK Manlhlyr $10, (H) Vdinnirfirf^ 
fortune I i^alnbk K'lieraver rirniilii tpincre^ 
kato. Ptepsii;l DiiEflE — }I41. Vnpylur, USI9 
Wt, Llwrfncc. ChJrana. 

IJXEMPI.OVXPT Dnnari In pnilll wpck- 
Injt piiy plm, n«1all9 3r. MantInJ, p. O, 
^IPlf Ul. rMna gp H cljbtB. III. 

KTAltT Wniftit rUilfOrdBr hurl tuna. Com- 
pkte p kn., BfiC. I>UlTj. Cmrinifron I Kf, 
rtllE-l^jlXr; nr JilHir mrn ptnnEulile hual- 

PrsaT VHit dirnml' Why not lii^eatljiatc 
Ihc liiiportini; hijHlneaBf Only tmalT mpkal 
nproarary lo Atari. At latl ruiiiti'lelri nnii 
aullirntic InforinAtlcm aritllAhJa, IVrMa fur 
part leu la rB. It. G. JtiidtarBa Itr^Arirrh Bu- 
TP*u, Eli wood PUy. Pa 

ItECTlARGE T>lNrAn!ad Oatt^kA, raAllyn 
rheanJyi Enomnnm profltB. PHrllmlnra 
atAFiin, Kaloh Hruolti, A^t[anlnT^ Wla. 

FREE RUkflr'l InpB for ilamp. 

Tfealy, 44 IVayhinsiaa Brldno tltitlon. Xl'w 
V wit. 

IF Tau want In miiko rrnl moury. we wll] 
help Ea eat«hlLa>] yriu tn the i-rtall ot1 tuirner 
hiulTirJL*, Fr(^ WfbaEft Oil Hurpvr 

Pd., H^rtlneUift, X j. 

MBS. >t. eatni’d t'y>7 . tliree «fPk^ rai?' 
Ink muBhntonta Ln rrllirE Kii’opl bmal . hut 
ypor ntlir„ ahed perhapi lull aide. We hiiy 
rropa. Rook froo. United. nlS4i-.V4!) Lln^ 
polp Atp,, Chlraga. 

ARTinn.lL ^llarlde aanlUn' fluotlni;!. Di- 
rt runt bom rarrrlnK wr-ml ar eenienl Snorlnif 
14 Inrh thLrh. nreprnjof^ al] rolorit Iwr roat. 
ofnatnenEtil niitlnir, nonrrete, planter, papier- 
iitarheK rtnden ftimbture. itiEuirT. tleylhtB 
rYipIrlii piitleuEan freo. Ctirb Mabkler, 
Mlmont. X. Y. 

Xf> Hobb I Hiire ra.sh! .BlD'erlnA Enlrmn.^ 
autiipart^, rotlrftdr. 1 . Comblnjtlon outfit, 
WrU^ Hprlnkte. plater, 137. \larltin. |mt 

.M.VLI.T Order bu^itiEta U juur 
■ITany braan sinal}. nniv earn EhnUAandll 
yearly. X'o perAnnal contieL. Jlrn»ru11r*i n|i' 
|iortiin1llM. Hare had aver SO yran eXperl- 
enrr : wiJl lieln ynti BUfreeLL iknd 2'te for 
VAlitable botiltleta. none frea. U. DrenUer^ 
Sar Svutli !*]»tr Pbdlaikltiliila. 



PEASTEX liktiiRTrlt! olTert JnduHtrioua 
itirri an opportunity itart a bualnci:{ of 
their own. iiianufarlutink art comli, novel - 
tlea. sauvenirE, rEe. , in. PIsAte?: apil marhle 
■till t all on, nr niater1nl niakes |1 aGlci«« 
HuhLi-ri: iprHililA furnlNhed far Bpecd piodiJC- 
tlnn, Ifhiill IPNfcelnitnt hrlj^si hid retumB. 
You ate JuiE In tlnm fOr the hi* X-mn hiiB* 
Jneai. VYrlLe for Ini ert’» t j itfc luHVlltpL nialiod 
trPPi b'laiti'x Tortu^Lrlea, UrpE A, Id!^ 
jA'a-iblIrttrEOa Aie., Xew TorfaL_ 

llllW .trill nlbi-re to obtain eipbtil fully 
•Blibaltieii, pari kill ar-i frrt. Star Spnlce, 

Wapakoiietii. llltio, ‘ 

llllr Alabl IIIk;. Alltlon Bo^s, 2ut>TU ^Htti 

St. , Hum Idaiari, III. 

SKEl. Itj, Mia 1 1. Ilooki,. novekiea . Bar- 
lilBDiB!' El Ik Errr'iUHl ParHj'uUn fr», Elft-o, 

-*2I^ fi. r>rarlii]m. rhjr tgp , 

1 W.\XT To Avrid yOu prmif Of Tim won- 
derfut nullbna tiawer nf Popular Mretuinka 
^lAH;Hxlne''h rljA^llU'd paaev. Wlral'a j’oU'T 
EiriifHialtion } Write rue loiiair. F. W'. Joliii- 
i-^n. >ia|]j|gror trlaitaified Adrertiilnj!, !IHl E. 

Untarlrt St,. Ilptrato. 111. 

GET E<nii Ilf III a 1 1. Miin-ey lUalcLniE offetj. 
eEe. Vaur name in TU.aoi) illrertorieii. flile.. 

jt*>.eeo._ lennli ade. ITiwdtiii all- 

FJtKE ilLvqltlet^deArrllmri IdT planA for niak- 
lok tair-llOd weekly. In iwm* or omro, hu»l- 
neiB of jour Own. Elltr Ciy,, 311 Grand St„ 
New Tort. 

I'llMPLETK L’tvriftlr*l pervke,. analyaJH, 
formula N, priKeaieB, ttude yferetat pftrtLru- 
tari free. 4V. L. ruiii'mlTiEar SSEt Ggrdnit 

.Wenue. SytarOHe, X. Y, 

POPlk>KN< I’rlspetti^K raroielCrlBPj potato 
eh Ip. aalEeri nut marhlnev. Lnni: EiKIiib,. 
1DnlO HI ell !4t.> SprlngtieliK Ohio. 

MILEJONH 3ur»lej|] lErl MHn Ih itm]| 
dally far aatlifyFnr omploymcm information 
flEot man TA iiiha). Keep money ; wr fill 
your nnlpTB free. Stamp brinxfl rletallf. 
|\i'|ipenil|TO SL-fTlee, ?7 Swan, HjffalD. 

tHlLl.AliS tl(),0nil— -^^loorr Iifuk" El. 
IMan Hh^ ' 'Aloore.W ado," Lnpeer, ifirhlaan. 

OPED.tTE Chain world'A finest biattey 
rnaklntr rend I me marhlnei. ScHi fknir pmiJ- 
Di-t-4 — A lime tliPR. JuAtant lurvpRR L Small 
ea|iital — pmttLii bmniadlately^ Xa eDrioxIty 
ve^kri?. I'eiihjf 1v [nf, I33}f L'lK»uteoU' 
St^Toiith, 

At AIL Order and local hualneRi. All of^ 
fii’o. No ranHaauInx: no atock; no abilripLiuE^ 
piiri of naEional ehalun All Imtruelloni 
£Lvrrt, HlhieALrlni: catbltaf. i’lrrular frefr^ 
Ifarrlimn IM) iDu AT. Uten-I IttU, Pa. 

.^HlXEY-M..\KlXr] Ideat. ptana, fnnnulit, 
InfnriPalLop. LlteraLure free. J. Kornejiaj, 
IC^I I’ounty Se.h Fort j- inooth. Vb^ 

^^‘^rHKMEH AltlaPre, Ohio, 

print* *rhr-mrA. Ii3«a*. hn*lm-iB Atarfer*. fnr- 
muta»-=tj|ii o'lnnevA; $|O,ft0n lo f.'il),onQ rr- 
Exirtni. HKUi year; iLfin. Trlul Bpprial: 
jK nionl liA only HOr, 

hTa liT Ijitle huAineM anj*ti«re. Kieir- 
Iblhk riinttihOLL Xo rap t u.bb U n. MifWMuJ, 

PM-&iri BtniaiHvar. Xew Yo rk. 

LK.IIt.X \|ath|e1x1nk with eur rurw for- 
rmilB. FllflUlkfl HanlneHt. Imitate^ Trarhle 
over wihjiL eoiuirrte, anytliLniCj lampleB. 

See i>ur Pvvr rilliher rflinpOBlUon (iionnlaii. 
SLnndB all Terrnlrrd L^bIb. Cowell iPitUute, 
nraylinjtj MlrhlyacL. 



MONEVMAKINB OPPOHtUNlTlEfi 



ItlO jETopey at home plallEiR auto partt. 
refiprlarB. ihlritFra, ebiftndellvTrt. by late 
nirthml. Eijierlenre imrirrt‘*pary. Free par- 
tlculara^ GunnirLBl Co., Av^, X, Uiralur, 

TM. 

EXTRA UnllBTiit Interr-FlerbT Free par- 
llrulart, TrahJo, WS tEortleliil Ayenue,. Ch|- 

ratio. 

lElti Money eiterinlnat|nx petta. Renton, 
Ut1 rhealuut, Lbiterty, X. T. ^ 

ItIG ProUtK from orrMnary aiheyf Fin- 
UbiL'ii pnhLurt In xieaL demand. Raw mate- 
rial rounil everywhere. W'rlte for detail i of 
money -maklnx icrrel, Adolph IllnkJa, 12521 
MrnrAtt. fvelHtN, Mhh. 

Pn^lj In the -Jallarfl with the "Money t>j 
MalP' ayilem. Partirulan free. R. Itawen 
rDnipuny, American Bunk BuRdiri!, Piirt- 
lindn I’lrrynn. 

FOnn’XKS In humo IFiafiufacturlnk. BmlC- 
let free. Qua La)s>rator3ei. Tampa. Flurlda. 

liiNb ArnxKVMAKixfl lik**. iwok 
Jlterature free, ifarve.v Trerile, HiTatur, Ind. 

.M.MvE Kupr-rlnr hrilli -allj mi- p*»:riaJ, Sell 
H'li' pound. Frirrnula, Only $2^.DG. Faney 
duart jar fl.flO. OthCT farmulae tl.Di’i uj.i. 
C^lrrulan free. ^Tultlchroiue Co.. Rue 3tlH. 
Kjiriia-1 flltji Mo. 



RAZOUllY, New blf profit Invention for 
aliarerj.. No Rharpener. ChrltlPIU htritanaa. 
Sample 3 Sc. UaEodn'. S32 Vajj, Xuyi BIcUi.h 

Loa Anjrirf. CaJlf. 

ziGZAtj, Sricntinr whirUnr tor: 

Balea outfit atari] oamlnk: Inquinrt |ncl0B4 
■taJiip. Xewlan J. Darden, P22 Grant Place, 

VYuhlnatoft. !>, C, 

Free Mall-selNna lltoratnrfr] X»w beau- 
ty paribr prddtictB! Henhte ilfr,, Xorvld), 

C'Fmn. 

Id DOLL A Its Per day. He i-tamp brlnsa 
iletilla. A. Lane, Poet Oflke Bo£ HO, .Mua- 
heyoo, 5tlrh. 

Rlc iVflX Hrlnii you plan for profitable 
tioine buhbnead. Sinlth-Uawe Ca.^ Atnuiie,. 

Ala, 

TO win Abufafia ytm )u t ijcl ioriiallilria 
differeht: parti roll m free. PuhllBheta SbIca 

CtmipBnj. l l ax A-Td, Xclaait. OeorxJa, 

(.1C AltTElinS In ymir hiall. All pnrHt. 
UfalUnii iioitrariR. lirilen filled free. Plan 
2'e, ItetalbA free. fUamp hvlnira our cither 
jiimiey-inaklnK uppnrlijnlt|iei. Hampton. 

Iteei-Ja mio ti. R orhfAter, N, Yj 

IJ-EKIkXH Xatlnuh.lile ~jIpjfitEblu cifTefinai,. 
Jlmuirworll. rlr, LUtIna LOC- Ev«rB« Bda 
jtiiPlT. Elmhurjl, X. Y . 

KJiiPLtiV VpurBclf pitHILafdy at honm. 
f’rer informal iUn. W’eBtem PubJ liheta,. illn- 
urawulla, )ILnn, 

" •n Txi TT M ■)nm lMJ»lne.-^^ plan lOi.-. Htink- 

iey Preay. Wa i hinfEon. X. Car. 

WIliKAT, llk'B, nun pudlhr bUflltir-r, 
Grtiorat Informal tan |1,00. William Ilaff- 
ner, Clcarwairr. CaMfomli. 

BEAl'tlPrf- J'arkat tumilkmlLli^f, haiidv' 

mono iihiJ Ideniifteatloh card, S-’lc rnin, 
Free — LI bL of in Itrioe ihat fijrnl.<tE tuNur- 
wurK. AEirt ."110.1100 art Brie u'hnleAijIe dtrer- 

Mr v. B u y s?31. GThry. ’PhiUdelplHa. 

W'lSK I knur u'orker ami BiJirir time Hinrn-v 
mnkeri will imil Immediately far free dr- 
■ ablA of new ''Silent .Syitcnt'' hudneis. Xo 
mnyanAlng. Harry ,TuIIua, Amarillo. Tpiai. 

l-'llE}’: lEinaklet dcycTlliet iPf pliin« fur mak- 
ing weekly, bn homfl or odlr#. hpAl^ 

Pr*» of your OUR. Kllt« Co., 3l4 Grand 8t . 

Xciw Vork. 

HEK "Mllllnnji Jgblesnir' ad Under rili7i^ 

^en Xo thlnij like ltt_ 

'■.HflME Far! ary,"' Start In liiijilneiB for 
vounelf. UrtullA. Elyte Supply, Linden. 

X. J. 

lit; A iirrfumer — at home. Tel a II. ar luutl 
ordpr. Hardly anV rDpltiil. Frre 1n*lrurtRr 
hoPklel Ebvr<i planB Of oprrtLElon. Call- 
UFuBiom Perfulitr Synd irate, Alhambra, 

B^ftll f. 

lVf’,\LTR Gulrkly ami hanently made^ 
Dime brloEli '‘Key Bo Bililnaci Opportu- 
nities.’' VuiiiablO sEft. alto rumpictu prop- 
u.Ell n n, Cullrr PuhllT hfr. Enhrata Penn i. 

F'no$E'K|tlTY l'>r Inwho workpcN, S3 paar 
i»an4Mnr. Hinnplr. dim#, Hbuemore, 4&I, 

X, KoFtner , Ch1rmae^ 

I Of IbRINVih E'opiy KalfJhir'Matr ON*t 

Xewi, Ha» ITT^-PMa, Bcdiioke. A'lryl nja 

HtXUBKS Of ir^lecl mciney JnalilMi;' 'idm. 
for home. Bhap. faftn, Sfljd for Ib.-E. It> 
free. I'Mpular MechapEe* Ih-tii, Riimu lE^lEPli. 
l!tm I-;. Oniariu HL. rhicaao. 



FORMULAE, PUBlN$» ETC, 



FEHTILIZKR For potled plant*. & for- 
tiiuloj, tl.(H), lEalc, ll'P Leonard, St, LouIa, 
Mn, 

.VXaLYSIS. CmuulEaBlon. KeReaTch. Mall 
AButple to |>i:ib|n Lxboralary, 1T4(1 Hdbcw. 
B’hJi'ajtu- 

GCAK-lXTKEt) Foririulin— NW fait rtR- 
rrr. Xanu heller.. Lowest prices, Cafalaji 

free. Kemint, 41). Park IlLdgo, 111. 

A\.i,LVKE Pmt letU'TB- I inplbcatlcm suar- 
unteed. Writ#- AnBiiriatfld Ih- 

d lap# p al I* . Indi ana. 

<HIAIL\XTCE1> Fnrtnuli* ,1nn eneh- Sup- 
lily *finitT#H. NatlohAl JtiNearrh Bure^Li. 
_rlefclafttvll1r, N . J. 

fiDn MtlXEYMASIXa FormuliB 25c. De- 

flrrtgiUfc Htcnauro free. Harvey Tceple, 
lierutm-, iPnllana. 

AXY Formula S.5b, tlirre ST.1HJ. Cole 
LatMirilo rtea., Bryant Pnr'it. ^ I nine. 

KlH,ErT Tow prrultirU — Get formuIjiA , 
hifjf, nroresn fiuni \>f- Fip/i'n LaBKtratory, 
X. Lravllt HI., rhlraEO. III. 

,IXAI#Y.S1h. IteACAnd). Xewest auaran- 
Ep« 1 fonpulaB. Blaa-e^t ratalny frpft, Hpr- 

rial prkea, leaiD. Glbiion LabOraLOD' 
Phrmlrlfl, BD-1143 Sunny islds, rhl r eyo. 

SrCC?IED With your producta. Maka-Bell 
them. Fornulao. Procc.'=<eA. At'purile, ile- 
talled antilTAij. ratalog free. IL Thaxly 
t^uiivpanyp lYa!ihln£tfin, D, 0, 
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FHKE Hook — 1.04)0 plAns — ).iui- 

InMfl Ideb.. Atpr^den Aluixlni^ Dfi llointis, 

iowa. 

Ul^l^ 40^ Lfus Mil. Onritreivn Inrridlenli 
abLiinC[l rl^cinJjL Farmuli !)0 Coith. 
Libnriton', W^Urlno, Iowa. 

POHMITLASr-^Latisl IDWCF lunrken. Lit- 
erature fre«. Dfrlfdrt. ^■0i2 N. Kccltr, Chl- 



FUEE (rl^l iTllh 12 ruontiinatlTiB rormu- 

1ai rrn .^Marlrx, Ptlciceton. Mlnniiati. 



CHEMIST l^y 



auPFLIES For etitmlsti? iHadentj. Cati- 
lORue Ml Booh oatalaBuo free. IliiKl^wok 
for rhemiral tsiHrLmeritin. htnndred:; of Jn- 
rlrucllre nn«Tl[Dcnli, fteadinB ficlon- 

ttfle CwHpany, Hwdingt PontU. 

CHEMICALS, lighoialBiT jiliHitrurfl iiTld 
■Dpimtiii. CflEnkw CF. niploRltil Suppir 
Ca. Il'fi ^ft. Hpffi Aft., B&rhcater, K. Y. 

DIVE Itrlnri ^ fJieinkili, moaeii'iriikllia 
Ifitendlonn Klactm-Lae Hyjtiira> iSlS OIIto, 

CTi)r-.aBO. , 

BENlf Feit new tUu«t rated etiemlfil 
eiperlPient book with oTcr 'tOC foriiiulu* iiid 
tflfti. Alto reeelTa 33 paJn lHUtlrated eat- 
altw Of iiilcrwcnpeH , telaxMiieK 

and cheniLrtli frea. FP- Winn, 134 Wail 

2\l fil., Nev York, 

ANALYSIS, naflaarch. Nmeat 
foFittulBB. filalojT frac. aperlil 

prlres. leidi. ClliiDa IjBlvirttDEy. Chatolatt, 

C7T-lH'J MttnnyflidB, Chlraao. 

cnK]UU;ALa with mperiiinenu. 

Kayira OliantLralH -'pj33F Ft. UatnEiiJN^ 

Parlroif, lyrtwhlsn. N. T, ^ 

FH)''E CltanjiiLr? ralilon. BuippUea It 
iet Euulp eompletfl lahnratorjr. iScnd Ulc 
for TMHtarB fend hitldllns. Kemkll Hr^leDtlAc 
CorpL^ 13^P Jobnaon Street, BrOdltU'tt. 

York. 



HELP WANTED 



CO Into wholenata buili»i:i vltbout Inveat- 
TnenL. Call Qn tlorta wltb blKiett llive talf- 
lelUnjt countee dftpliVt; Aiptrln^ rator 
biiiliii. handkerchleri, hroitbleti. liou4eMe]il 
eeulent, T9 djCrarant Uenia. Up to 13^^ 
pront for yaUr Eiptrlonce umiere'i^aryL 
WiiLe for eitiloE and plant. Ptorojiix. 
Dejit. 5<1-K, JO.Vj B. TtW. CHLraao. 

CLEHKSl AnBitUotr. hoohltcatteTi— \1 kko 
™ir lerTlrei hi a payltiat’ I'lrllMlar* frre. 
Wrlte Hualncfli Sarrlee, Bockvltle Centre, 
K_Y. 

Bl^COkfE A buBlndEi iletmllve. MahO 
mopay m ynur -^pare iLme. Pkarant ^'ork. 

roiH. T>alBille free. Ilugineia Detoetlh'e- 
Syetete. uml) Otk Pireet. Elmira. N‘. Y. 

MIlH. 31. earned $1!ST, three ireshFi. raia- 
ina muThrooms In «ll*rl EifentlonaK hut 
JouT eetlar, *hed petliiof scItiLhie. We tuay 
eiops. ItcMjk fraa. Unllad. 3A4A-A«d Llti- 
oq3ti AtBl, ChlfHa. 

I'LL (life you ffTomlei al Krlwilesale Iw- 
ildaa iptendid P[»pertUPlty (e Jirakf U[> to 
(4^ .Olt in a week. Brand dovr l''Dr'i1 anlan 
riven u bonus. Petal la trea. Albert 31 ills, 
£947 Moniiioulh. ClnclnRnll. Oh La. 

MAN W'antM — Manufurtiir^r e^itthUshed 
46 jears Will llitllirie liciitWnHilile man wKh 
complete iLoCk of fluaranteed food, farm and 
hotiiiehald neceaslLlea — jnu pay wtien told. 
Mtdhty ettrartlve ppqiiotltlcinL. GfKut Iiv1n« 
lipht from fctirt with (teaijy Ine^reaiie fur in- 
dusttlout man. Biji taIuo rcfuiiLhalbm 
deals, prem tutus and rait-ielllnct Hprctits 
Jww III efrarl. JaMb Van TJyke of ^f|e^hll[a^ 

aald 1141.31: Meorira VBOcter Itaa-r of 3Iteh^ 
ItiP sold $374. lA: and B. M. AhdeTflan of 
Utah Bold 1530. 5.^ In one rarent n'oek. Pleas- 
ant Dutdow work. Experleni:^ not n^ejaar?. 
No ttaek uamna nr lay off t. Write today for 
"NO-Ineestltifrtf' aTTct. McConnon and 
Odtnpany, HpOf[i 6f!Lfl, Winona, Minn. 



ASENTS WANTED 



RAVE GB.Hr Mlrarte Invenllnn of the aae 
■ — ^nhooH *uper eh|iri(t;r. Motorisla aHlound- 
ed1 Wort [iowfirt \lnre life and pep? More 
miles per eatlon of kan! UnbelLerahle eron- 
einyl Pplit-arconrl pirk-up, imaother ntieri- 
tlpn — hrlnfB new thrill Iq motoring. 0|icrstrs 
automitlrallj. driren aii^aH U3]lfarin|y iinrPt 
presHure to all ryllnLterH. O^vnera e^'crywttrre 
report Rar Havings up to 33^ and nuire. 
ReoulreN kio serrlelnir — ever I HareB ntonry 

the ImtUnt yon step on the atarler. Cain 
money demon Bint ins lo nr aivnen and fleet 
operators. TVphoon ^fanufarturlPi! Compsihy.^ 
331-7 Enuitahls Bulldinjc. ItaULmore, Mary- 
land. 



NI.iW 3 -Way proHl plan ooi Chriatmaa 
nreetlnas itl^luilen l»ai eontalnlnii 16 line 
Freiu'h^fold KreellnB:,, Hi rhiebolKB. and 4S 
new Nip Apart CJirLlEuaa Ecals, 64 pieces 
rtwllna jum a^e. AUo pernnjiaL Breetlnca 
and indlridual cards ul prlrcs inslt!n£ sales 
eau'. ¥du double your inoneyL Uc drat. 
Get Eainpte set on approval, .luerlcan Card 
Co., Dept, x\-45, LanCaatcf. I'a, 

AtfTOUNDl.VO Nch rlectrlc water heater. 
Flues In lleht sorket. Trcmendou-ily fnat 
soElCr. hr toes »^ti'ipLc. Industrial 

Jjilignj lories. DC* MolnC-j. H MS a. 

I'P To 353 In a wrek. !^li ffrest line of 
hoalery backed by ildlnlle replacement jtuar- 
4 intc«, cuerrlnjl bfilcj*. snajts. runtL Write 
for .^iitipltB HjuLcii. W'llknit Hosiery,. De^h 
_37-Ij. Greenfield, OhIoL 

(dblNE Womenl No dull llnicy selling 
flUiranECed food products. HCjlular 
CTS. Steady InroiriB. KiperLence uruieces- 
lary. Fret Ramplt. >Vrlte toilajF. Federal 
Pure Fijihl Co., G-gail Lake Wt., (.'’hlciao. 

IJIU Money aelLlnr Eo Btorcs. ThiJikaalr- 
Iny; Xmaa alsna. IleLall 3Sc, eo^L 3^ic. 
Also Ti'reathrj. rift wranplnaa. etc, Msmpica 
free. Vstrlety. 4| IV. jfth. S'cw 5'ork. 

::OJ% PiUlFlT Id new selT-staVtLhk IM- 
nint ciaar llahlcr. lletBlls .Mtc. l^aiuplc 
27e. Clot datalli quirk on wubdor leller. 
New Afetbnd t^;. . Bni PM- 47, Iirsi]f<n-d. Pa. 

AI.W In each token la pl^ln autp parts, 
rotloi'tara. hatlirootit tiiturti. rcti tilth becU, 
mirrors, diaddellrrs, by late loethod; es- 
pcrlcnr-C unnerewaryL hUraplE plan of minu- 
farturlnz at bonne itarEn yau In big aiancy 
ntaklnn buHlitent, Free partEcuttry and 
jycoofi. _Gunpacl a l Co.. Aro. H, Decatur, III. 

NKW Cleaner— ^Amaaea ererybody. CloHns 
orerjltilnii:. W^aafies rtolhea nnnu'-whlle 
quickly. Spain. Atalna rEimoved ]llco maJtlJ!- 
HtarllEnc E|etitaniltah>r- Free siaTnple:^ niah^ 
rant lalcB. Quick repealer. Iinmenae profit. 
Write quick for "free aimple." I^uper-X 
Cleaner 1*0,, It, Berwyn, DUpolj;. 

WANTED — Men for Elood pajlnir work 
wiDi a larRC shoo company, flo^]. nay every 
Clay. Free shocM at honuFcs lo "Jfti-flcttcr*.'' 
No experience needed. Complete ailra out- 
fit aent freo. Write CDnaolidated ^hoc Sye- 
teni, I>eptL F3, Cblnpewa Fatla, Wta. 

M.tKU Alere money aclllne ah In a, ttra, 
underwear, droitsoH. bnaierv. ralniaafs. Jark- 
eta, pa util, uniforms. Ha ten outtlt free 
Ntinrud Compihy, Department 3, 4433-36 
Llnvatn Armuc, Chlctffo. 

AGENTS! Urespea 33c. men 'a nuita il.Pn- 
tS.PP, ahlrta 46c, ties chlffan hnae 43c. 

.Imaz.lnfr prices. Blir profits. CiitaloRiie 
free. Liquidation, AU-^5D Kast 4;ird, unt- 

ciap. 

OEN'I'INbl (rnlil letter^ rnr Blare wltiiJaws. 
kaatly Apptlcil. Frvo aahipkt. LlhCrSl uffar 
to nrnvral auents. Hotallic Letter Co., 
436- II North Oark, C:hlra pdL 

MEN— VVoiiLcn $3 to |4 JiLly. Selling 
3'r hauaohnld neccaalty that rcncalE. Three 
|q ton acid In e^ciy home. Free aamplo. 
W'rJte Pure Campanv. 31DI Pine St.. Dept. 
R-afllfi, ^^L. LnuU. Mg. 

5IAKE 1'p to tl3 day with Henaitlanal 
extract deal. Kverybody buys. Part lea lira 
frro, W'vottL riinf itiJUJiii>n. Texast, 

HTll.yN‘GE Tjonlna cnnl. Sa.ee* electrlellv, 
AimlLheB seorebin^ snn] klnklna. For tele- 
phodba also. praltl. Stales RUinn- 

iced. Bijf frtc orTcr. Neverkalot, Dept. 11 A, 
4^31 Raycnagood. rhIraKn. 

M.IN W'anlCd. hy sboe manufacturer ci- 
tabllsbed 33 years, far sales work. Ready 
eaj^ti daily and FxEri hoiii]^> to produrers. 
N'd experience peciled. Your own Shoes st 
factory pilcea. nales outtlL sent fr^ic. W'tELe 
Mason fsJioo ManufacLurlnB Oo.> Pept. A7, 

Chlppj^a FallH. W(*. 

MONOGR.4 AIMING Autpsanliilfls htjTrcU 
money maker today. New type tc<iuErlrij; tto 
ramlah Co apiily. Write for Hamplea. Tn- 
lemat tonal MonoifFani & TYanafer Co.. Dai 
03liS. PhUadclplaJa, Pa. 

EAHIFilET 3M teller. Ha; thousand usea. 
Rlnipla demanatralLon nDt* the ntiinay. ^am- 
ple Uoxen $l.'b. Don't t>asa ihla Up. 

T'lKhiCr. fljil West iffttb Ht., i 'hijr&iiO. 

iftlXICAS Feather jilrtur**. fhrlslmay 
novelty. ^4c fatanijisl brlpEs ):t.r4 
samplefl. ikt^lls. Itefniidoil If unKotDAed. 
Mevli'au Art. .^uurtJirln 1 .'ii4nj^_ a tex lt o City. 

4.14^1;;, PROFIT In new autoinstle Ras 
tlahter. No tlirtt nr flame. Lights rih In- 
itantly. Itetalls 3^C. Coals you $l.nh a 
ilaE«n ar I.') ikvKcn Tor $6.4P postpiid, Ham- 
]dc TOc. New NIcthod Co., Box PMG-47* 
jlrnd ford. Pa. 

HUV WbplfEBle 1004 birtalna. CataloE 

f ri'o. Product a Company, Gary, Indiana. 



BIO Money. COutmlRilons tTally. Froo 
clotbinR'. bSflll quality raincoitE, Jacket^, 
ovenoala. New atj'lea — Lowest prices. Salei 
kil free. Goodwear, 713-A Jtoosevelt. Uhl- 



BIO Money applylnr pold Initials on att- 
Lantabllea. Eailekt tbinr LDday. No eiperl- 
cnee needed. Free sauipEos. '"llaR‘ 0 ," 1064 

Wsshl baton, lj 0 qti.ijl, MrsS. 

miLL Jilado Lu ntcaaure ratneoets. OUtItt 
free. OoDctyear Kalnwear. 134 W«l 33nd, 

Nrw Turk. 

HELL JMbUlat {VsmetlOi. Liberal oim- 
mlsslan. CLampley hOe. Clenet Mfj. CO-. 

Har 233, Kanais Ci ly, Kansaa. _ 

E'lluFIT tdcUinc new ''£■)- In- 1' ^ 
kitchen UlCblll. Retails Sjc- Coati yod 
$1.04 a dDEcu. $7.30 a .RttHS. Haiitplo Idci 
New Method PMJl-47, Bradford. Pa. 

FJibE Rample — A jubzIfir' cleaner; aelta 
haeuea. t>vema, eerrywhcrc. ills ph>dt — fi^t 
reuOater. Botm. TiftliT Irvjnif Park, Chleiju. 

51AKE Dally pmCltk wlLb fastcat Belllnir 
line af nnrn'a ties In -tinerlcal Pylrad $1 
to $9.60 dozen, fiver 14Dft rimfll! Gnbest- 
able roaranlBB bacha you up. We pay po^t- 
a Re. Wrtle for eataloi; and free Sijuplei 
swatches. Llanlevavd Cravats, S3 West Slat 

Rt. , l>eptL M-3lx New York. 

AMAJ5INO I d K lit (J l#roy ary . Fitefiteii 

.Vmpllfloctors rt^Ui'C rlectrlc hill a 35% to 
.M)%. Nesil-ed by every alore. factory, of- 
tiee, Hure profits far dl.^lributqrH — oslei- 
mm. tVanrlerful [hiuaculratorL tVrIle today 
far tunvinciitg proof and no risk Initial 
jlark offer.. AprX Lamp liVorttS, Ij4-PO 

Went £5ttt, New York . 

AOKNT^jl .Mako $5 dilLy aelline iiUillty 
iiousohrild bvrenaltlei. Over 310 saaranleed 
najltlve tCprat SOllorB- AtU* Pioducta, 3139 

ri. Droadtvav. St. T.oul*. Mo. 

STOP fhiuraling— Htarl crawlmr!] Drive 
to country — ■"ihoyIm.'' — ■fterhOUda. Work 
biarniuEa— iKUoe. Na carTaBsIne] National 

Fallo-A. F tatlOb " D." LoH Ang Blea, 

C.l.MP.VION Ties — V|f-tureR of RoDsevelt, 
Landon, Loiuke an raynii tie*. 3 aarunlct 
•ir,c. $T— HH)l Lstlon Tio. 7Q3 Bioadway. 

New York. , 

iiRLJ. Made to measure ralrkcbits. Outhl: 
free. Goodyear lulnwaar, 134 West 33nd. 

New Ynrti:. 

WHULH^H.^liK Catoloi; free. 54D beat aell- 
era. Paly Cn-., lldl Broadway. RoiuerrlUe. 

^Ta^{Ha^busetCH. ^ 

"" ii'o'l.^ll' Favarlte clsarvttei””frt<T ^iTlnk 
tlu^t^tctl Thunk ,«ir]rLris-EthrlBtR]a3 iIfpsI 
]l*xH" WBtii 544 0 — retalLa 35c. Sample 
free. SI ijdXed Christmas eards llBiy-^-et allj 
k'e. Lowy. Department HftD. S W'oit Drotd-- 

way, y. T. 

ItK ¥'aur onn haas! OtiOtate Tlsod-ne^y 
elotbfnt: bLi*lnass from alOie. hdiMO, aUtO. 
SC14%.;i40% pradt. EveTTlhlnR- furnlahed. 
I'ataioRbe free- Portnoy, S4S-0 BaaaevclL, 

Cbifiaa. 

S.INTA ClauT that talM- ^ra(|r. lEijH- 
[ltJous. iVqrkH ilko tihonoirraph. $3 per 
dozen. Sample Talkie Toy Company, 

list ffvlna rerk. China bo. 

.^l.lllASflNER. litolL new and renewal aUb- 
urTlptlons. .lill pitblLcatlona. Full or spara 
time. llUtheat earn ml salens. Pay dally. 
Mission CIrnjiBlinn Company. Box 60S, 

HiJila ParbariL Cnlifornla, 

PROFIT W|lh new oraiLucLi. 'Matte.^d-air 
repeat. Anilysla. Iteiearchn GuarHnteeJ 
lortanUs, Blaaesl catalOit frOO. Hiterlal 
prices, lead*. Gibson LabaratorT Chomlats. 

Rn-11lS Sunny g| lie, Chicago. 

CQLJI KeflrclLbR letters far Elnre wlndnwH. 
Larpo HilCa p^nny each. Free aamplei. 
Afodernistle Sign, U-TjOffl4 Ltncolli- Ave+' 

_Chlri^ci. ; 

604 ^ic rJHlKlTI Gold and eolinred alyn 
tettcra far wihdowR, offleza. tnicta. afunq. 
Manoeratus. Eiilly aplillod NyoilUo, Ak- 
rurr. IWilo. 

HCCL’HEII With your product a. Mate-sail 
them. Forliuila*. Praoe>aes. Accurate, do- 
tal led inaD'H^ti. fraEaljOB free. B. ThaiEy 

raoiTiiny. IVHshilitfton. H. C. 

8KLL Novelty fun cardiii, navettles. etr, 
Famplei IDt!'. NallOPO], Box Su45f. ClfUln- 

hji tl . 

tTNHjuK Printed ipecjaltlej. Manor- 
(retters. McPliermO ISlamp Wnirka, MlddlO- 
towu. Connecticut. 

SELL N«m tube* fiSo fool, neon bIbjh, 
neon -plant a couipdcte |:-|9l!.4P. MatetLIa'i, 
713 Htrone. Pr-henertidy, N. T. 

AGENTS — Men-wdmen. niR pTOllLl iup- 
plyinK perfUiues In' fBmlHea. l.eflter ft CO-p 
741-TM. 3t. lJra[f^. Mo, 

NEW itcbi— -New ptifl — No HClUng. Freo 
Riinples. Quick r-aali rctumaL Worth Broa., 
1335 R. Wabash, ChlciEa. 
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— tlfiiiK mm: Here's a Fast 
Jur. IiIk iirdlil Iltiiln Npvt AclentlHe cleanser 
and iniK-lalli' dcaiineJ lirU^h for Fala& teeth. 
IVnEltliiK ctac like it. Kcerled hj' ODe out Qf 
three perDtons fnrly and miuy yoihhieT, 

inHsy tfi detnofiTittale end kcII. NelRcir Pn>d- 
urta Uo., 31 Ulf field Ate,. Alhatulira, 

Calif, 

titlU.dllG At luwFsl jirk'ej, 

Lltta IKavIngton, Kj. 

1 VVA^iT for ItK'il tea and toffee 

routei. ilike up to t-lS.rill flf*t week. Xn 
CTfierlPNce needed Ihut mtiril give lirunipl 
BCrVJee to faniLip^^ nn your mute, i atnd 
ercrylfiinR: ti*» nione.v riKk. IVriLe Albert 
Millt. aPir Monmouth. Cincinnati. Ithla. 

A^UZIXG Finiih^ thmiifinii di<e4. f^ellj 
itself. prodt. Dime liilnjs simjiile. 

King, fllj North ^iirhijaii, Chicago. 

EXrKLLJ^>t'T Trcnia ETpreBitr, atretehrr, 
tre«$er. haneer Sl.dO- ^7.00 doE. Perfect 
JOatitB hldfer attetthcr lOCr 64? dot Get 
flictilars. WldJiHi. £DS Vitv Buren Bt,* 
Brooklyn f N. T. 

CHBIJ^PMAa Cards— M) Draulirul folders, 
name Imprinted, roat 6-'ic. aell for $1.40. 
BamplPR free. New Enalanid Art, North Ab^ 

inatofl. 366. Maaii, 

ai^fjL North AinerkeTi oil butnera, Nn 
CXtxrlenre needed. Write for free partlm- 
lazi. Wrenn Burner Servit'e, Nashua, New 
Hamnahlre. 

AOiNTB: Btamhlhc nam^ oit p«<tltct-her 
UrDitei:tdra. Example check with your nain?, 
addreta, 35r. if-taniplhe! dUlHta. Ninblem 
cheicka, theck-fol»a, name plates. Hart MfE. 

Oq., son Deeraw Ht,, Itreoklyn, N. T, 

BIG ^loney and fast aalca. Ererr nivnFr 
buyj in.it I all fpr hfa auto. You charae 

SI. 1^4, n^ake $1,1 H. Ten orders lialL],' eaaj, 
Write for partleuiiira and free aample. Anter- 
ICiii ^lonoBTain Coinpanyj Dept. 44, East 
Drantre. N. J. 

AQKNTb — D piMrtunity to make mPUFy; 
book conLaininK 147 ^vcerF.afu1 liuBlnesa planai 
hOriiF or otncci send for free inirodurtorr 
iHnkIrt. Elite Ca., 2V4 Grand Eit.. New 
York. 

AGENTS Mobco rorn and raltnu!! remover 
rrill build you a ateady repeat hualn^j^E. Bend 
tndar for ppcket-aJu trial outfits. The Mohs 
C pippany, 61 ?tearle BJrte., lUhChestcr. N. Y, 
M.4KE And fell your own proiliif-r>. Em- 
pLey ajtehtB yourself. Wc >u.pp1y formulai 
am! Full Inairuction.'; for making toilet prep„ 
aratipna, [terFume. ffavorlnj: e^rects. loap, 
bDitsehoM SJiePtBHJes, Velualde hooklrl ^et. 
National licientiric Laboralnrlea, ISjCW 
Broad, EkhinonJ, Ya. 

CCBTJl le— Sella 25c. Make nDn^eiploHira 
eleAncr from lien^ne cryEtala. to ftalLon, 
lilaniple 14e, Literature free. Western lie- 
serve Liberal nr ies, OS 15 Denijon Ave., 

Clareland. Oliin. 

AGENTS: Entaj]] j;a prlreat Elantps roffee 
I2e lb. 104 stlrks ctieifini; fiuin Ilir-. Christ' 
maa carda, 21 In hoi. Hr, l5g other bar- 
jtaJns, PrenilUDIS^ CatPation Co.> FO, 
St. LiPulj. Mo, 

NO npsal Siure rasliL Silvering miiruhi, 
autflparls, Tftfleftnrj, comb] nation uutflL 
Write Uprinhla, Plater, IgK, Clarion. I nd. 

BOOKS Caeerinr hundred!) of sUhJeeta. 
nic catalog fur 3e postace. Popular Mechnn- 
Pres*. Bgoid <C3l3), 2(l4 E. Cniarla 9t., 
Pb Irago. 

WANTED“Dlatrlct purchasing aieehtl. No 
eiperlence or nicmey reiiuLred, Write Fur- 
chaslng ^ranageT■ 174 K. Hahted, CbIraW. 

Dl> You erant agents tor ywtr pTOpOaltlonf 
Your ad In ihls ip*re wiJl pure your me!- 
sage before hunilrtd^ of mrn Pfleklna fast- 
peUEna PHiJufts, Mf fpldcr “Hotv to Secure 
Agents" la ffllFd wlEh proof. I'll gladly 
senrE you a ropy free. r. W, dohnson. Hlfan’ 
ag?T Clnssined Advert lalng, Popular 
chanlCa Magazine. 200 E. Ontario Bt„ CtiJ- 
cagPL 

SALESDOAED Men — New put and take 
fars. Details, samplea fiefc TOm Thumb. 
Dept. PM, NauTQG, 111. ^ 

GUARANTEED Double-edSfrl blades 50c 
hundred up. If there's anything clae you 
want, writs us: we have it. Samples sent. 
Blcvch Spencer, 412 E, Al. Brooklyn. N. Y. 

PROFITABLE Home huBlnesa. Legltl- 
hlAte. No- canvasaing. kfiywpod Publisben, 
P-4St$ fJroidway, New York. 

BIO Pr&flts eyeelaas nereaslty. Cleans, 
polishes, prevent! ateamlng. i^ample lm 
cents. Shurhere Chemlral, Hartfor d. , Co nn, 

GOLD_ Bcllcftlnr letters for store wln- 
don's. Easily Applied. Large altta,^, penny 
caeh. free ^ampleal Atlii Sign W'orks. 70 J I 
U^lsled, Cblc^eo. 



HltiK-fiRADE SALESMEN 



1U<J \|ohcy to«ker! .^inazEng inerntloh 
cKbh all door^t si le idly, autoiJutiFally. Nevy 
oil [hrlnclplu. Easily IbBtalled. Never haBdi 
attention. Priced dollars Icis than other 
checks, I'lilljnlted market stores, oUh'cs. 
favtOrtf'. Free detiiopslraliop fumls.hiid 
wOtketH. Kanl^Slam, Dept. K-6£, dllQOEn- 
etcld, InJ. 

lllG Monay m ah oral LGrgC line work unl- 
forma. raincoats, panta, ahirti, eie. Adver- 
tlisini; nubrnlLtered, Low prlHS, Evetr 
ijUiincjK. jndiyJdu*l prospect. Free oiLtCli. 
I>ovo Garment Co., 1T33 MlhvaUkCC Ave,, 
Dept. B4L nileago. _ 

GIVE Away free 1434 ~sllO Yt fti'e gnd 
hnma radios, iIho full elFrliic autpcuoLll^ 
radios with, our itnlcue "Punch l^alea Card 
I'Un.''' S sales daily pays $26:1. ftli weekly 
prufltj. Write for our free HtarUnc fljTert. 
iicLuie Mrg. CO.., Deft. 2fh, I73 w. Madi- 
Hin. Ch lcmci, 

MAKE Jobber' I piolit bn raatCiL selling 
truck and window aJgni. Send $3 for dPEen 
4-color "140^3) I^ocalty Owned" decatcoiHi’' 
niae. Srll $1,4D «kith. 1437 W^elton, Den- 
ver. GolornrlO. 

BHAND New giab-ljig deal. Going big 
ererj-wherf — big prOtUa^—awift ailUB^ — -fast re- 
peats, Nd TastrJcLlona. All dealers buy. 
Aftl KAS. 434T-C HavenaffQQd. Chicago. 

NEW I'unchboard line. Free 32 pgge full 
color catalog. Nothing to rarry. Larger 
cuh comiHlKSiona daily, ii^gson iwwl l«h- 

jMcurp Co., IHO Attania. Chli'age. 

W'ANTED County dealer: Man with ear 
Ip deiponatrate gnd serrlFO fnr large manu- 
fscLurer. Fir>L elaas Job. 24S Fyr-Fyter 

tifnnpanj, Dayton. Ohio; 

.M.VKE More mnney selling shlrta, ties. 
Underwear, dreiises. hciJerj, ralnr-oat*. jack- 
FtB, pants, uniforms. iiutlit Free, 

Nimrod Cmtipany, Depart inent 65, 4632- 2S 

Liiiculn Avenue, Chicago. __ __ 

E.VRN $5044 Annually dDtrlbuting as- 
tounding pew product. Industrial Labora-- 

torles, T>es Moinea, Iowa. 

]F You ara ambitious you can iriRke goorl 
money with a Kawlelgh route. Wo hel|'i you 
get started. No fapltal m ev|>«tienfe neetienl- 
Kteadv work for right man, Itawlelgli'i, 
Bojt K'2'PI'M, Freeport, III 
E A F^EBM KN— Heir ^ i 4(14 bus iness eatdi 
iclm natenuArkeil gettertieadi $3.00; 
1040 £g |h. envetp[ve.s $!i.no, Vout 
slon Fret sj.lc.^ kit. Ucpt, f. 

Star Publishing Campany, Coraicana. Ti'ish. 

NEXV l>rvc|eari|ng clethc!) brush. Revplu- 
(lonary invchllnn. Clean I flnthoji like inaylrr. 
Jloiut^a, offli'e': fi«y inalanllj'. I*hPTimnena1 
[ironiH. Outm fr«4. Knsiee, Dept. 3is4, 

kron , Oh iu . 

KE^ECIAI.TV Halesruen^Ghdsr Hkateji; 
naw invontlCn for youngstc-rs ; sell toy. hurd^ 
wave, sporting goods, IcbbCTs, dept. stPrCii, 
etc.: 70c rctalEer; big COtniEL : Ivrltc Glldtr 
Ukate Co., 3120 4Bjh Place, Chtvago. 

Ll'CKY Rtar aalea atlmulalgr sells on 
sight I Part In $4.^4 cammlaalon on $r.4S 
s;a|e. Free sales kll. Repeat t^ales CO-, 

Unlc, Rifle.. Df liver. Cola. 

.B,4IjEb5i WN — Hell ealendOr*^ Complete 
line, all *l±en, ItU'luding lomhos ; heaiitirul 
hUhiecta. Jtamples free! Fleininipg Calendar 
Cg. , 4543 Cotta BS Grove, rh lc aiio, 

BllUHH Baleanian— If >viu ever sold 
bruBtiea write lor Our lOOuey making prOP^- 
^Itlon. Donald Brush CO., CauidOit, Nctr 
JerjEj. 

NEW' Specialty— He|] a (very hhs[iieB?i and 
profess lonil man. Four |15 salfG dally pay 
|2j0 ueekly. Ferrell cleared over $1,444.00 
monthly. Write, P. E, Armstrone, Freni* 

dent. Dent. I'M. Muhllc, Ala. 

FREK lEooklet detcTlben 147 plans fnr mak* 
ing weekly, la home or office, bull* 

nciBs OF ypur own, £lJtc Co,, 214 Orand Ht., 
New York. 

BALKS MEN — New deal guartiUees stores 
$14 fpr one. Two $15 sales net you $34 
(lally^ Sajerz. 3841-123 Sheffleld, Chicago. 

WANTED: Reliable, energetio aileaman 

who kno'ivs farming, to sell 5[aTtiii poultry 
buildings and corn cribs dlrert Lp farmara 
on ea>ty termt. Big proflti; — permanent In- 
come, .kfitrtin iiitee] rroduct^ Co * Deni- fi. 
^lantftcld. Oh Ip. 

BE Your mvn hog^, Tilakc the largest 
fonunlsslons selling Pur romptete line of 
brualiF^. Write for salen i>lap, TiVlrc Grip 
|4anltBry BrUMh' Carp,, 324 Southern DOiile- 
yard. N. Y. 

SOMETUINO New In Are eitlngoljlhera — 
Rcii Comet AutomalirS. Frnved in west flvO 
yeiiiB. ElelUalte territory. Low price opens 
pocketbooki. Wrlle. Rod Comet. 40 1 Cmuef 
Hu 11(1 he. Littleton, Oodotada 



$LtN — Handle zoeular htoro lOUtO. FLoro 
Jiatlonall? advertised bo* 10c counter ear*l 
mdse, aspirin deal — 6 tableti 3?. &5 

Other r*(sl sellers. 100.14 profll. No InvFil* 
meat. Ssuuplea free. World'a FrpJUft! Co-. 

Dent. liaiO, Hpenrer. In d. 

TIKE .Acre.) hories — Tiger-Grip tiro patrUm, 
ItUgranteed 10.004 miles, and complFte TaBl* 
Billing line nulP accessories- Salesmen* 
dlatribuiora enslly inako up to $611,40 week- 
ly. and lourh ever. EacluBlve territory. 
Ecpppiuy hub her Products. 312 Buckhirdt, 

jiflytmi. Ghio. 

RECKEHKNT Auto tool iHfitiufacturor, 
a Filing only ■utoiuatl'C tool bf kind, fully 
patented, nmno'havk guarantor. First ttm^ 
direct. Qaragemcii want It OP tiEht. 
Hurry! 3facGregor TPpI CO.^ 1316 FpIgOui 

HIreet. Hgn Francinfo, California, 

K.Afd'lHMKN : Hell )'ontnletc Lhe book 

matehca, lgh«la. sglFs1#nks. PTlcIne seta^ 
gatigc forms, CiLeiidars. business Stationery, 
air. Free deals. Comm, dally. FrtO ulw 
partfolio. David Lionel PresG. 312-MP Bd. 

JFaihJIt&n. Chicago, 

BK Independent. Own your huslnejs; ex- 
periaiKA unnec^ivy, Belling $14,Q04 >crl- 
dental dealh, $54 aecldEnt; $25 ilck weekly 
heneflti — $10.04 yearly. Other aniounti pre- 
pnrtlanate. Guaranteed sleadi' renewal in- 
eonie, $73fl,4i5.flj naaurltlet denoelted. Uni* 
vertal Pel Icy, 714- A LefOourt Bld«.* N«war^. 
New Jersfiy. 



EDUCATIONAL AND INSTRUCTION 



PLEABANT Profitable veava w|tli f hobby. 
Htamp brlngi ihls dest^riptlve folder. Byron, 

jig Wadsworth .Vve., New York. ^ 

MBN— Wfimeri; tJrt BOveJTHIlsnl ' jpbiu 
start |145 to $17.5 tnnnlh. Prepare )WW for 
next announced elamhatlon. Bltort beurs. 
InfluacicB unneceaEary. Cnmmou educatlHI 
usually BnffkJcnt. Full partlcularij list po- 
jtRloni and sample cn aching lent4 free. Writ* 
totlay. Hurry, Vrenkllji inslEtule. B-3, 

^1 wheat er. N. Y. 

iruMK study courses. Earn degrees: 
art». I Kent u re, scleni’44. chemietrv. engl- 
ticcring, paytholOgy, philosophy, tbenlogy. 
English, educalinn, lajiguagcs law, busineSH 
and CDCumerce. Numerous others. Low coal; 
easy le'rma. Catalog ooi reduoit, Thomas 
Jefferoon University, 744 Independenjco 

Iloulevard,_ CrhIcftFO- 

LEARN Bpanli^h. IN'iryday phnaea easy 
with propunrlst Eon Engilsh. Spanish, CobJ- 
righted authoritative wonderhook, mall 2' 
ela, Ptlschiimnn. Re* 1743. El P*sn. Teias- 
■SHOJitJiAXlJ Blmulltled" T^mpleteJ 
$1.4D. Free leaoon. Erakine SLuiUOtiSf 

_Crpnr^Il, rotin. 

JIU JElau now finiidined. ahows everybody 
self-pratcctloTi. " ‘.a.inples for dime. Wande- 
klrk, Suite 5PK, 2541 IVest Seventh^ L« 

Angeles. ^ 

RKCRET Rervlce. Partlculara free. Wrlle 
immediately. George Wagner, M-2444 Broad* 

woy. New York, ^ 

BECOME An ipveatigator — Secret lOTvlca 
agent. New "Tent I'rohleni Vlelhod.'* Be- 
veloifis your ehtllty. RiHlcoUrt ftee. Inter- 
niKKifial SSfiTet Service Institute, (F3I-110>, 

Hoiioken. N. J. 

GET AT'^verniitent clerk job. File clerk, 
P.O. ekrk, stfttisllrfli clerk — all gsod job*. 
.Meri'Wbmeh. age lg-50, W’ant to qualify 
for nexL cni lance teat 7 Details free. Write, 
Instruction Bervlco, Depl. 141> Loula^ 

Mo. 

LINGUAPHONE^-Uniciue Unguige meth* 
od brtnga vnlcea of native maatera into your 
□wn linrne, 23 Ung)iagea, 'WTUe for frw 
booklet. Llnguaptione Institute, 33 ROcKe- 

feller Center, New York Clly, 

DO You like to drawt Learn. Illuatratlng^ 
designing w rertwntng In spere lllto, WrlU 
today for talept teal |no fee). Give ige 
and occupation. Federal Bchools., Iik., Dept. 
j^]_4, M inneawT H. Minh. 

jlEP.YfB Upholstereil furnlltirOr Illus- 
trated course or InslruCtliHI, tncludlng a full 
set of upholsterer' a tnnla IT.54. Money rq* 
turned if not saLlsfled. M. Bwldey, 344 
l&th St., RrooHyn. N. Y, 

ACrorNTlNO, Leading to C-P,A, 
$144.00. Earn tullloq.. Graduateg placed- 
25 cants Arst le.sson. NnElonal ^|^1 fit 
Commerce. Uhatt&nooaa, Term. 

LEaKN Rboe dyeing, couvao $1.S5, Frank 
Lento, 3IIK13, Punxsmawney, Penna. 

RALEPMANSHIPl Ten 1 «bohl course in 
Aggreasiva telling complete for dollar. KuLh 
Puhlishers, 724 H. fl 3t. , LaCrnasa, WIs. 

BE An Investigator. Bam big money—- 
Travel. Crltna detecLlon ncw3pgp>er and par- 
tlcuMrs free. National Bytiem, ^35-a, Fre* 

ihonl, N'thra^ki, 
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SE A tU'P^r 9ii]«jrafin. Lcatn Knw ta ui>e 
yoiiT tSihlirpSiJt-ftjf, Ouj’ i*nur-iP Ik Ihr nn- 
»wdr, 3c iLttinir hrEnc$ part^tuljir^, £i^U|>«r 
HileNmi!) IrikHtutc. lU- NnrL-Li 

jnjUw. Mtchljan. 

UJimiVHAMU In 3tt d*». WonderfCl 
HO'jFd iy«lEra. Pfftf- ratuLoif I'hicitin] Hftme 
_H-tpiiT Hrhoot^, ?j»1 K^^4 H,i<C Htmk. Chlc adQ, 
MHoHTCI'T niilnlnjt. Nm. 

ilinnlineri ^OrU'ftt "DuBlncfli 
T(rh" cWirie UoitHi yion nt Ti^T prn-" 

moClKKn tncJ Jrtiirf Liflf- the LnuitS fu<l ttoi 
in 4 lrai;ttDn pI list time. OuL nut tf ihf 
rul — i.D[i an tlif niiid W iUfrBFM — ciuirkl.v, 
eiiLJj, Pailrard brliiitf frcf Ntwik which 
ti^Ui lton>. \VritP In^LllulE □! IlUHlhtin^ 
_nnlp|t^._ JL>ept. AT-:ilJ^ f.hat LBniwamj Tem t. 

SiErf VVjpii«tJ tAllJltiK ti» icEim lanJEe«[ip 
dcilfnina- and 111] hjR paying [HulElon ai 
I tlPCliX^Ape Ffrr 1^4 nf ^'OUr nat^ 

Uhal und rtieiKE In *7ln In t'nn- 

ti;»tr Ko EipeirleEvr rcedpd In i^lerl;. Katn 
while y«i le*tn. Wtlle InileF far free tPft 
lilank. Ainrt'l^'an J.An^].irepe S^'lmoL, JDft 
I'ljinauth llldHi.. JHa Nl» l Ip wip. 

IlEaILX M aril iii ] Al trinkr l*wl. Ftle'mRfc- 
InR^ AulPiniillc nn-il IiaI'h] srtrn- ihHChInei. 
.MuifiTn chon niPtlicKh. Artunt wprk. Jiibi 
nLi«n fnr iriilii-iM] men. EniiPilv.vnirnt helji. 
J 11 kifllriLe d brnklel Ailir-d Krrrw Mu- 

dijne Oothniny, ^01 Ijj hf Btr-crl, _ 

JiiI'IaKN Autn nierlienki^ renjIrliipEr 

TsIiJlnt. elH'trlriEy. refriceratlMi, Dje^cl. 
_Sl-e't_IH}H)ri"ii, Alfiln. I'Jly. Mo. 

LI'IAHN tiieilpi^itn «nU-lniC UTlthtLici- 

Jril pnihIciiPB Muiptlv. FrY>-Serlrlt A. Hmlth, 
3-1 III [imallr^" Cmirti ClllE-ipD. 

HTATiIM>TttfNn\ StiTltiiFinK P:urrtntrtl. 
Write Leu'li InitltJlEj IVDodwArd, D<^- 

I foil. ^ t |rt || );4n._ 

JIIIMK WlutlF ~MkUTflBH~ l«e£tl n R ~lD ilenTeej j 
■trl-f and p^dent^ii., [ihlliitiaigEi?., eduiBltDii. |.aw, 

letici-H. thfulniir, ps.vi'hciloiES, jffljrJhKTina, 

rhemiHliTH lnl»lne>‘!F APil rmiihprn'r. MJtav 
nlhan, UcKlnLey-RaQat:VcU Univrr<)]jE, Chi- 

fnim. ^ 

t:, a CIlVKRNMKNT PflalMutii. flHH3- 
ftSHhl end up e vejir. Lei Dur eTfit-rt rforiuer 
F;tuert]iiietit oiuMilnrr’i m-etiBre van lor ■ |IU- 
jslllnn In Ihe riiJlwjiJ-’ iii»ll eeritr-e. n:t-iv] rBr*- 
rkr^ IhihI ulllLf. cUltonis [iml other l>THnCher. 
Write tm5«T Inw fti‘p luMshlrl- ISeiil. Ji, Piil- 

lerimii th-huai, Rwhewlfr. N. Y. 

rtlt; Itarfeln I'llala^'ue cdLu^itkaii lunllrr 
llle Tfantilp^, V-rTAn Ttr^ieihviiy, Jicw T arh. 

irlllH'tM’tlliy Tb u Kht By rirreiiimridfnce. 
>lvjTis fkhont nf t^ilnipodv.i MnnlstoinBry.. 

All ha me. 

^EJaY. rteitmr4{«1j]j' flmpk Eerret lin~ 
jiuiiae. E'0i;]ie'i|:i4mdenye, deter tire -eta. 

lEL^tiuetinni l!rr. Kirndii^ Iturhhtnk. Pultf. 



AUTHORS^ SERVICE 



SHOUT SttnriPiS inatlffteil Wftte. Itumti 
Rervlre.. llajl Jlatll^liurKK Pcilne. 



CARTOONIWE— COMWepC^AU ART 



CAltTOOMXO rtmriB;— 30 IrspftJiJ, (iver 

l1lniltiLtlr>rL:ii., drewdiiR ]jvnH end pcn(-L]i, 

M.Qd itEhipliiie. Sikiirrll Htudlad, Itex T4il-1\ 

ilnllywftiir r . i ■ u n f 

fA UTlKlNISO^ SkelchEnir. etcL— 40 lei- 
hehd. 'idii iihi^EreUgiid. IrwIuUlnir nrm-tlre 

■ihrifr<i, pm-. tuMlcll*. £l Ph I'utapleti!. Prdhjj. 

?^rTh'e. < "-»i 1 ''' ■ . 

filALK Taih’i, i^di;h prtiliprlnif nmdiTuri], 
S1.no. i.'a[iil 0 i! free. itaUla, The Cjirtupiiht, 

I ^■^1 ikayh , wj f- 

{'OMIP STrlri>t W'titteit. fJafd. fOr free 
lancB rarEwni luppliiid. Wnliati Tinner, 

Wlmr^bnTft, Teiiii. 

itlOX PiLLntlEiit Ucialil by avjn:eMj,rul ijan 
nnlntrr. iHiite hTlnud lireniiure. Jacitei 

^[eegh^r. 71 lliJnliH.ni ^t-, N<prm-ti''h. T cir kh. 

[LtHTOO.Ali^rai MerkeL>(. rwpilre- 

ntent.i — ]llu Eller, Fhkitkpij Qlen l^Uyn, 

jJJIrmlfl. 

MAKt; ^l^.'i.Oa Weekly duplketin.i: edyer- 
lUlnir .enrCoLm-i. W'r|tB. Ikliley-K, Elnlorh 
tUdif., St. l.tmlN. Mo, 



ADVERTISING AGENCIES 



LtlA.nN .^rlireril^lng- itulrkly at hoiite, 
brtellfjil jdEP. No teU luvnkji, Cura- 
man khoal ftlM'-al Um Ulflli teni, Intcre^lnR 
hncStlFt nrul re[|L|lreiTienii< fret*. l*i|.)te-L>u.vlE 
St-hwl (if AilTtrlkinK, ”^101 MtihIjiBn Ave- 
MIC. Pe pt. r tiJeapn. . 

INCH tliif|iley idrprl lieinrat Sl.l ninpa- 
KJtr«i year i:il. MfMjd't fopiOjir Seoktr^ 
All ap t |r 

Af>VEELTlHl.i;ti PUi-ed aitv^vlkrie. Urlp- 
ftrl. fnnp len'iD-ti. lUte Klililr lMHi4t rr^ie. 
Itftker AchmlOnjt Affcney, W. .Madison. 
Ctilema. 



AnVERTlHK rmflcahly: fir- irerhei 

OpOllU.iniO Sumlaj arWiiiiapi'r readi'lH with Lf'i 
t^'H/rd td- Newipaj^pr, mi.di.tEue rate-cuEile, 
free. I‘li[raei> l-alun Aaeno, 2V M'eit Jaefc- 
Aon, ChlraBa. 

KtlKE^ ' Xeu AiUcTtUdlri HkLe Quhdr. -El 
nasM. Ineludei overirhEni. [-nweit raies. 
K. If- tlfawn .Advert III lint .\Scnc?b HQ S. 
Oearliorn, Ctklraicu. 



FOR ADVERTISERS 



NEW LlE'e kale)juan% .and inipiv"! 
lUJHJitlne. lli.uQO tdieulatlon. CltEil^fd 
rate tic per eairtL t^rml ii ttlal ail ntxw. 
Suiknpk COti'V' flCti iMulual CruE tiler, Ber- 

wyn, lU. . 

.Sr EL'lAl'IiO; IVrltlnK Icllerd, nil- 

tertl.i^menii and ftiliU'tn up ^amu-ei^al. Tlknmp- 
*un .^dvertbinir AsL-nt-y. . O h la-. 

Ok.AliVINOS Far alF ll'iiC'i pf idvertl+lne. 
ItCiAUnahle. Armln Jlelnke — ,WI tut, O-li* 

kci.'h. WliLtHkihi. 

-.11 I'kMHtJtLlO.ATJUNS; 4c IVin.J. tlrv- 
■nt. R ot TQ ff] t!, Tyan^ini tTily, I Ip. 

.1 1 1 V KUtTs K I S4 W'lirtls In newH- 

nupm SHI. LiiN .vdveritiiinjt Sttrli-f 

Bureau. IZHa'C Dreiel, Chlrajto. 



BUSINESS SERVICE 



ESTABLIHJT Nw YaTk afflcct a1 TlmeJ 
Sijiiarel Meal inerrinnal, hu^lne-a inflllint^ 
uihlcTfir liulldi addj Rikini 

iiujtihrr UJiliere^^ary. 3.1a El furvetdei] dafilT. 
Onlv fl.Oil it'LtkkdldV ! I'akainaunl Orllt'e SrO- 

Ire-n. 1 to Wf*i d^i td. Turk. ^ 

I ‘ 1 1 IC Afi O ! Uuiiintii-peirtLinikl UMkl) ad‘ 

drcF.^, fPiireiitntaElon, funvardlnit : ft. OH 

ui-anlli. L-;c:t iihl l^hed 1U1&. General 
jggn Irr, r-ij Wert tVathlnjTlnn- 

lOS, A M' A It F L'harter^ : CanipleTe lireur- 

pat It in* and iin'n.hliEiu; ftrrlre Suh- 

inltteHl fenul. Cliai. O. Gurer^ Inc.. Wll- 

niilnEtan. DeTa tvn re. , 

all Inlem.il Iona I kSk] iiiatterH. Lk. 
VRitdrei Pilcltk, Mu Iran .tttuTiiiFT it Law, 

1* O., riut 13 3 'M. JiJercl- S|i-s|i-p 

tE-U'l MOMTTTLV AlaEnlalnH Cllli^tta nl- 
llru. KlUkt. Norlli M1ihl.mn AkeiKJe. 



RUSBEfl STAMPS AND OFFICC 
SUPPLIES 



Sl.no JIKT-tlj E^irltet ca^e tcir-lnklnff en]- 
g|r(<:ii 'luiiku HOfi. |'‘rlLll]ej-|{ , I.aeradse, Wit. 

^^.I^KiTaLE :l Ltncrii Kimh handle. 

Ow 1 , fins _]y . fh kii» a 
WHITK l''’iJi: fM'B eatalu^-. 3kli ]ic> Ijikle 

lljfltliiTs, llBnn- falMn. N. Uak. 

XAMK. A(i.Jrcs». 2 Tim* r-r; 3 llnei 

ITn-. ttlamp ifiirk.J. .Mihurlk. 

a LINES ar-i', ;t’ Une^ stumr'rlte, 

PPL'l, Sii-rl!iaHL‘liE 51»*s. 

a'LLVES sifr, a Llnen'TlNP. srami) Xtaih.,, 

tvntprpurt, N. Y. 

flPSlIJtffi Alvranlrd, nn-L'-iwo line*, ijcT 
thti^k'. If."i:'. Alt klmh. Sliiltip Wnrkfc, SH 
JOadky. I'wrla, IUIriat«. 



TYPEWRITERS. DUPLICATORS, 
OFFlCf DEVICES 



GrAltANTEBT! Ltdlcr-flac liectofttuphi 
ihhiUiatar tl.ori r-afih ar P.O O fur 

eErrutar. .MultlPrlntar CuMk|kun>', TkTlO 

^ViiHkllJivrn, (^klcafp. 

kh'itl'lLT Sta.ridirii iltc ahd hew 
hie lytHrerrUert at haraain urke«. WrJic far 
prlre*, IUfVT*'* Hi are . Inwa 

TTl^hUJuTEHM, DupUritrvm. itiulll- 
craphi. Write for free I In nflh'e marliloe 
litcrralnv RN^e Icu1t. I'tuIU. Tkli Ihrultl 

llhitf.. CMiat:e. 

tN CR F: A Duilne:i5. ^'Elx.'^llfkirraph'* 

rfifaty itencll, tier end rllio dupllt'iiara 
la $;t7.50, I'rlnu ■rtl'llUn(, Tj-|»wTltten, 
penned, drawn, trarni, rulor*. PoIiIkE ftee. 
PlttahurKh Tyveweltar SupplF. iSulce 
p-|tt*biir(;h. T'l. 



PRINTING. NULTIGRAPHINC, MIMED^ 
GRAPRING, GUMMED LASEtS 



STTCCEBS! rrCatlKel iHitlnidhe !«U- 
tlnnerj'll Simpler, XVrlt-fr. ]Itll> I'rlulEut. 

.Oaltan. _M BH9.arli iMelii. 

MtlOERNlBTir Two pfllor mknimeil laOetM, 
isyaxi. areO— llitirf lllk!i— 3.:ie. Ad-AUn, 
lOt-N, \cw Jenupy, IridlanBiki'OI*. fitdliLUM. 

flCALllT iTlrktlnf. unii m [nkp^*. FJ.Cm 
[m'jlnaEd. Uayuiand ^Vhltncv, .lehnion. Vet- 

niniH. 

limit I! t-(lL’ Afj-I-T Ru^inoai eafd^ — Sfke- 
rlfll tfhlnru UlJiiTL, BulJflwwrrr, 

f’allfnrnla.^ 

^ ],e.[turike;td< JLj'.. .^am- 

plei free. Cohirpre^i, stale. Dcireitl. 



PHI NT V(tur a«n. 'narfBlni. -prepaei. 

Type. List 3r. Ltrhatl^e D-H, £3 flrienlp 

^Irrlden, Cenn, 

FN'UlLtVl'RK PtliUilitf. Low on tmnllb I ft 
prkea. j^anipkn free. Suirha, Mohaw k, N. V. 

I ‘HI NT I ^tl That .latliLneM, epiuptfEe lUii- 
pief, prices Jkihey 303:;^ .\1n[tl*cin 

Street. Chli'tlO, 

LETT' EH ll K A uV, Ftd > OfnE* . Hiuk- 

ple-i, Ekrlcei, far tiitun. XVllfOnDrltlt, 707 
I'lkctry, Li^nft Beach, L'allf. 

.tfJENTS M’anteil— I2.T.T tine of feller- 
Ikeada — eneehkpe*. dltfl M'ltcQiiiiln, Milwau- 

ker. 

C-V.XirAttiN' th- lku»Likc.j4 rard^ tl.tio. 
PoHiiEe extra., ]^a3i i r a . Irnnw o (>ii._ .^1 Irhltan. 

L.LIillL Value Imdquancra. Spi.'cLpni'n* 
(reft. J.iljetftr*, €31i(D Clrkdiiid. 

I III 10. ^ 

|{0,N|] l.cLierlkP^uiU ar rnvclDEhCi. fl.tHk. 

WiunI* jlaiJfi.ii(], iVnua. 

.V|.XTri|t'.;s--Liki.iil ’liutiiii (i.'O. FJ'nen 
riuelEly iHwIt iiiBicInf.* ijrtntftil with yeiir ad- 
1 erilrieiiiftnl. Send Fl.nii wllli uriJftr. VrtuTlarn 

Cnmnany, tHta ni i, I H. 

■J.'jO Rt>N"lJ Lcltcrhcud* Or erivelutvei, ll.HO- 
Minerm, lf-2ll-r, Mlllon. Fa 
fl.^x— I.UiMEs L'yVlH>t>VEH, LetterT(i*iL. 
stalftLikftnti. rlrrulari. >lldwtjat E'rlnllny, 

NoilhllBld. Min n 

.■^iW liN V KLtJ-PE K .Vtid fijO whltflhand let- 
f jrfH.'gif!t. t-T no. XVelkpf ti.-i *. Far I 111 and, Inil. 

fH'M.MED Lalieli. All kinds ; write, 
sjui[iIem. ,1l-tS€'n.. li^rt H!!. H Q[yok f._M J c a-, 
t'OI'PON 111 Juki— I'Lir SBJoliOft lialitin-i. 
Ire dralftn. duirl-ri, etc. Luwril iirkrtl 
I k|]*fauht'( ! Sihiule asaprtlnenl KP Sander^ 

mm'v. C’liuuo n Bapk^. Ilitaw a , tlllnoli. 

I.KTTEUHl'LVDS, KikTftliHkftri, hudneia 
rarda— 2*0 to-rh hJml uftntly prtntftdi. iiuid- 
paid. fS.On, Lenelni ITlOlera, PaOlHlEOf- 

ilhln. _ 

I'lftyrU Lniicavjti^s— -}!lnc Him euta madft, 
111 -iijuarft liHdiftH, fl.oti u[i; half lonei ; ('Ire- 
tiMi; iirtl-tt JpoireU : frftjt priee Hit. RllrWiiF 
Rni?ra k' I nH . UjimLlvkay, Nrw Yark. 

\i\ LLTrEltllKADS lOO Emel- 

Pim* fl.Od; llilkl tirlnled pFr^onal «hftetK. U'tl 
rn^rltnjee, tLO'i. Cwytkm TreiS.. lOO Fourth 
■Menue. N> i,t Vgrk . 

LhrTTEItllL.VLiS, Lnrclopai, [H»leard9. 
EalieU. hJottee-i, fi,S.\ Ihauiand per- 

p II III. CompIfttP ILt (raft. PretA, Duit ItKS, 

StJitlHjn W. HnKihlui, New 

tHkI.illtPCL LalfL-E*, rueili. 3e far larnpteB. 
PuBq Pfe-k^i. !:^hiprmnA iiLn:kt , PUk 

XK.XlHTbl.WUllB l'rof(-«.ifti.l hn.(ineu( atn- 

MimerY. Uljlloetlfc licfliiitiiLhlfl, Suiufilftfi. 
Sii1||doy‘‘i. KimK. Ti-mlaiia . 

31 Oil itiiNTTNo. inno lWiU. IftVtct- 
hftiiil-. eir. CriEteil _Fr^ntini, Part i-l awn. Pa. 

UMU I'EKrtONAL Poi.1 cTiriliii il.OiV Print- 
Ina -lamplri free. RlBga, Vcv n V. ImlEu no. 

Inesprhslvr prlnTlhii:- Wt-nd for 
NitJiiuit. Sprlnrer Prlniery. ATIaml, Okta- 

Nnm. 

ruHtO rmi’LLAiiM TT^fTTitl note* 

hftiulH, lOd En.fetg[Hti fl.uO. AlJliuit Prena, 

n--wraa, Kin.^ai- . 

ftlLOIlED KtJk elope flipx, 
liMUi li-tl L-rheiiiia, envclauFi. rartH, 
t7. li'i. H;iiik|kl(ji. GoodprEisl, Harris 

jOn barg. Va. 

pY-T] STINHY I’^iwcA nrlrei, iflmple-i (reft. 
nikirrhiU. 70] > [«uit*[J3nicr.V'._Syrar u Jft. JJ-_ V. 

iX TTH- X I '1' ! X' E I 'r Itil I M'k! . trike trthea. dulc- 
nirnlx, jEullaOrryH p(e. tli'iadnn l^riit, lift!] ft- 

knu-. ni 

Ithlin Bt'SlNKSS Canli fl.tiO. Cllarlu 

Illinium. Phe^iftr, X V Vj. 

HKlIfttlN.XI. Prlnlfd iTnr lonery. Iflfl iheeta 
ami ion cmrlcpei ll.ihi. ]ilik name rqirdii 
r.O nenlj.. Frank O. VX'rtjh, 3S74 E. RH Sir. 
f^levftland, _Oh_lo. 

rlOLi ItU-LIL KL^all Lcttcrheada and 30H 
0^ ftnreliktus prlnU'd $2.U0. Carten, lioi 

mamte, rnjlf. . 

tl l : ALIT V PrlntiivK, mi pi mum pel rex, 

eamplft!). Paul Juuiei Preii, Nil iLulph Ave.^ 
jtiTin.k I yn. ?C. X~, 

Utm ENVELOPES Printed 

JIrntft I. Fry Prl iUlnB PO i Rolhavllle, Pa. 

Him RlfRINKSS t'anii. rard ea.<e. *1.50- 
?ifll]er, PrihCcr, Xtri iilrr . f'a. 

PI'STTEH But Fur ill mnli, 500 ppstnahl 
tl . 00, Artiikuti l^ri'‘J'j; T llkenlaie, Ma i-j.l iand, 

Tn^TTHU i^radf priutlnE, rftaipnflhle prJred. 
j'rr e' iaii-i Ti1r»- Eenimuih' Pm**, f-auiLa. N. .T 

rVTS fl.lo. frtnii djraivlnii and [k1ie- 

|h!k. Juft EUk. Ttar-ettf Are.., Leiinyluh, 

K,i^ 

aOi>n PrllUlm;. rM.«onahlft nrlces. Sam- 
ples Tree. llnHnm OdikitJanj. 31S So. li'lTi 
St reel, Philadelphia, Pi'jma. FitaliU¥hcJ 
IRSa, 
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POPULAR MECHANICS ADVERTISING SECTION 



PRINTING OUTFITS ANO SUPPLIES 



i'lU-NT Tour own ourtK itallonBir. tircu- 
tnr*, dr, Have tiiimey. Eany 

rul?a furniiiliirLt. Print fur hks pmtLtA. 

Jujitnr prtH.fi t3.Dt>j Joli prL'±Hc.fr $llp pth^Yct 
114!^ VVrUe for AH*k\a. Kelner A- LI. 

jfnriijfrr, Crmn, . 

tlAKUAIN^. typ«. LI 4 \ic. Ei^ 

Chinj^f Zi'a Uririil, MerU[fft. Conn, 

WTERKOTYP^rCjietef TnD OMt* free. 

Or^n. -'V,11 Jlrumlw ii y l^ w»Hi;< . 

HAND Ijpfl jiOhI r(Wiit>Lelo iiirtnLera" 

lunpll^. A(Ii1h« cdUlpmCnt >'ml nCnL unit 
we quote prir-ei; or Emit etAuip for v«LbI0 I!. 
P. PeUTer. i)lh-A i i Calutill;iB SL.. Nd^iitk., 

N'. L 

I'APhJR — tLhoLeyAle urlfod 3t, Sainpln 

]ftr. VanPjim I'apprrtofhit. Ottaffa, illinoiB. 

PKVNT Vour own rln-ulam, envelopes^ 
urlth hwne iPitIf preis njBtlnr Idi than tl,oo, 
lIluRlraltd InEtrudLoPE Kh/-^ 0*r] Kdijulatr 

Chjf P H,_I i ljn^ 

HA HO A] N"S^Ftv^Ede, t5PF„ Buppllrn, Hcnd 
ilttnap. 133 Hirranl, Ptinibrifijrc, Maea. 
FLtiNTIXlf PniHEFH and nrinlara needfir 

List a T.andlp. hlrhlintl. Pi. 

PRINTTIN’O Outfit t-^Pre5left^ lypo. *up- 
pllei, li'pe nofdltlet. Seud for nrd 
faae aamptp^, OtlBloj freo- Modal Prejs, 
Tnrit. Pi. 



PATENT ATTOHNEYS 



1NVENTDIIE4: Sdtttl litnndd ItltLr for vour 
dopica uf Doir nt:i¥ rrrd frOPha, "PatdDL FFO- 
terLioii” anJ ''SuKseNtluna on ScLLinji an In- 
vent Ion.'" i^lalv-elsht paRei of Interntlnji 
f*eK They tf LI how patent Uw4 protwt jdu; 
Klirul Of ahetrh. Of ufiOHlei naeddd; Blinpld eKps 
I n lake nJlhnut mat; hnW iiUprvasrul Invpntiin 
havd sreuned hnanplal lEaietahcnt bIidw IfilUr- 
e^tinif InrcnMons; lllustrite iPiporlant mO- 
rhankal iticTeiueiUB. With bDobes wa ilno 
lend free Evldenoe of Invent Eon fdrin to help 
e.^tablish date of disclosure, I'rfwnpt scralee, 
traSOPallLC foes. sprClal deftrted payment 
plan. HlriPtrsl icrrrcyr Thirty- ait years' 
esperienrr. JIl 4 :heHt rrferraeea. Write ub 
today. The facti In pur hooka are worth 
lUDney ta the cnin irith t good invention. 
Addrras: Vktrr J. Evans & Co.. Heglatcred 
Patent ACEorneyfl. Tklur Uulltllii('. 

Waahinirton, l>. C. 

IN'VEMOItH— Sniall Ideas may here larite 
eoinmeirLal posB I h L I iLl ea. Write ui for frE^o 
book, "['stent f^ulde for The Inventar" and 
"Kpeord of Inventlen" form. Delays are dan- 
fforous In paletit luatEera. Free InforniBtlon. 
01 ) how to proceed. CJsrenoe A. O'Hrlen A 
ffyjitsn Perntan. 311- M Adaioi Build Inf, 
WishlflglOn , T>. C - 

Jl. HT Puhliiijied roster rtames, tdilresBes 
patent iltorneyE I'fiJtl-d Jihd Carudk. 

fd. Sehui'k Ser^'ke, 15 West 44th Street, 
_Xnr_ Y'orh. 

F AT ENT 15— Tr* lie tiiarks— PetBcmal Berw- 
Jre, rFaaanahle eharRea. Prellmlhary 4drkr, 
■)DQk and diBeli03.ura foBD free, [rvlnn L. 
MeCsEhran. IUSO [nlermtlonal Bldf.. YY'aah- 
JnftQh, ll. P. HegLatered Patent AtlorneT. 

PaT 1*:NTH — PersonaL confldenllil sfirke^ 
for protrellon VMir IrtTentioti at r«a«m- 
■Me e04, IT^Upilnary Infarmatlop ipd ap- 
proXllhale OOst of patent fUmlahecI wlEhout 
ohtljrailon, Folm D. Th^a* A Co-. 9<H F 
Street. N. W. . Wajhlngtwi. li- <.'■ 

INVKNTOHS— Send fnr free booklet ''Fit- 
erit-i^Cbie/' InfoTiaatlon based oq 64 reira 
ciperknee. Lseev Jh Laoey, D-ept. 9A, A35 
F t^t.. Wist ilflJiton, n. C- 

U F. ItANTiOLPH, 303-B Tlrtor Build- 
ing. WitshlncEon, D. C, Law cost. Book 
and Inf-nripatlon frea. 

PATENTS. Protect yuur Idea tiy tecurinr 
free "Prpof of InTenllon" fblder. Etvep' 
llotikl p^aonal BierrkB. Eatabllahed 19 DS. 
E. fi, Viootnatlr S71 WwdwsPil Rulldlnji.. 
WaahingEon. D, C. 

PATENTS- InilTortknq "How to Estab- 
lish Y'our Htthta" tnd fO(nn. “Evldance of 
foneeptlon.''— smt free] LsneasKr. Altwlne 
& Rommel, 111 Ho#ea Itulldlnr. Wtlhlog- 

Eon. r>. r. 

PATENTS. BoukteL frofl, HIgheit refer- 
eneea. Beat result a, ProidptlUK^ aitured, 
Wataon E. rnleman. Patent Liwytr, 724 
N|jith St., YVaiihlnpton. D. C. 

WHAT To InrenL Llat of Wanted tirren- 
lloni sent free on requeat. UsO Mr legal 
form for recording evidence of ownership. 
Write W, T. Oraene, 340 Barrister Hlrlg., 
Ws^tiinitlon, 1>. P. 

'■JNTENTOH'P Guido,' ^ lOd tnediaPkal 
moceiiientj. free t advIseB On patenting, sell- 
ing Invent lon.i. Frank Lederntann. Tribune 
Bldg.. New York. 



TIIFIODOItE H- Itutlcy. Hogljtered Pat- 
ent Attorney, 5l2 LoLerailo Bldif., Washing - 
tan, D. Ur 



fun INVENTHR3 



INVENTQJDt — >lEnall IdrSi Inay Etatu large 
ceiumerelal posaibilltka. Wrilo ua far frre 
hook, "Patent QuJde for the Invenlor" and 
"Heeord of invention" form, Deliya are dsn-i 
ectotis In tbrEefit maltersH Free inrunoirtLnn 
an iww to procw.L ul*renre a, u'ltrLen * 
Ib'Mlan Herman, Adams Huildlp«, 

\Va !ihl hgliin. H. C. 

iNVENTons; Hend Immedijitely for your 
cOpka of OUr dew frOe bOakS„ "Petrnt Pro- 
tecllon" and " Eilucgetllnn^ on StIllnE an In- 
Tentlun/' Slitj-elght pagea ri4 Interacting 
fscliu They tell how patent law* nrotevt you: 
kind of skekh or umd^l needoil; glln)t>le skv» 
to take without eoat; hoW suecOuful Invcnluru 
hare aecured finadelal laaf stance.: show Inter- 
esting Inrentlans; Illustrate Irutsortant jne- 
chatikal nun eonentt. WJth twokt we ti>o 
■enni free Evidence of Invention form to help 
cstahllsli dale of dlaclosure. Prompt serrlce, 
rrasonahle faei, special deferied payment 
plan. Htrktrat Hecmcy. Thirty- six ycari 
eicperltiiceL Hlgheit nferepoes. Write ut 
today. The fact* In our books are worth 
ihoney to the mth with a mod laTentloii. 
Addrws: Victor L Evina & Uo., Herkkred 
PstrrU Attorney*. 491-31 Victor UulLdIng, 
VVaahlhJlton. D. C. 

IkH.VH. Let tiH try aelllng you«. Allied 
Engineering Enterprises, 455 Paul iirnnn 

itmidiiiB. .Bt . trfmis. MO. 

iNVKNTOhS: "Making Tnrenltana Pay," 
OUT 3£-paE0 Illustrated hook, mailed upon 
receipt of 3c poslBKe, PreacFnt Tool Com- 
pany. Dept. Z, CiliwInFiatl. Ohio, 

INVENTORS — t^and for 72- page book on 
patent*. Beaaonahk terim. CUMClentJoii* 
treatment ta tmenton, L. F. Hamlotph, 
HcgJ»tered Patent Allomey, ^2-E Vltloy 

HIdff.. Wishlnatan, D. U. 

L'M'ATENTKG Idpua ciri be lold. Wb 
tell you how and help you make Ehc aile. 
Partlnilars, with list of tnapufacLurecs and 
wauled invent Iona aont free nn rctiue^t. 
VVrlEe Vf. T. Greene, S^44 Bairlatey Bulld^ 

Ing. VVashington, D. C._ ^ 

I flELL FtitcnEi. EvCabLlahcd In 19hr. 
Charlea A. ScoLE, TT3P3I Qaraan Avh., 

jtpchr4er. N, T. 

tj Make madela and manufacture Inven- 
tions. ?end 3 cenli etampa far ealaloB. 
Fieno Model Worka, Tinier Park, HI 
IS ELL~ VoUr" pi lent E tirouBh a small cli^s si- 
ded ad In FOpnlar 3Iechanka. 5[iny Inventora 
have fuand huyrra in this way. Ask hie for 
prodf— '['U gladly aOnd it to you. F. W. 
Jahnson, JlanaBcr, {lluRlfled AdverLlalng, 

jfld E. Ontario St. . tlhicaga. 

FREE InlormatloD ghaut new magagtnea 
for Ln^enlor* who want more profit twtn 
their idea*. YVrite ' Huceestful Inventions.'' 

»i>Di Hiirrlster Ttklj-. WaslH niton. D, l. 

IlAt'K Ydu~ a sound, prietkal invent Ion 
for sale, patenteHi or unitateiiicd f Jf so. 
write Uheliered InatltUle nf Amrricutv Ifi- 

vrntoTB, Df]il. 4 A, Waaliingtftl, D. U, 

INVENTOR' 3 Unlvoraal Educator; ™n- 
lalrkfl bob EuechanlrBl luoveinenld; M per- 
petual fpnllans: Ingtructinn on proccrlng and 
aeJItng pilent* and Mlecflng an attorney, 
etc. riuflgBktB new ideta. Price tl Od post- 
paid in iT.3..4. Adilrea* Allteit E. Dietrich. 
pli-B frntorartn Blflit., Within Eton. D. U. 

JNY'llNTOHfi^ideaii davetoped Into prar- 
tkil lnT«nllunR. YVorking model V huUt. Low 
prices. ConrtiientUI serrloe, heo-Paul En- 
tliwerlflB Oti,, 7J3 Nr G*J St., Baltimore', 
Mary la hd. 



INVEKTIOHS WANTED 



TNY'ENTOR^— Hhiall Jdeaa may hare large 
oomihercial pDa&Lljillilea. YViite ua for free 
hathk. " Patent Gulila for the Inventor" and 
"£Eei4rd of Invention'' form. Delaya are 
dangerous Ln pitenL laattcra. Free infonne- 
tlon on how to prtstieeil- Clircnce .A, G'Hrlen 
& Hyman [Jcvniait, 59- M AdAhls HulEdlUBji 

WaHhliteton. D. C. 

SMALL iDTeitllocii Wanted hy mAnurjk- 
tLirera. I'll help yoLL sell yoUr lUverttlOh, 
Stanley Bull, TS29 Euclid Ave., CleyeEand, 

Ohio. _ . 

SKILL And uciertcet 11ni4 ytHl an Inlea 
for a new game of ahlll or iclence far either 
public nr home u^et YVe will buy autrlF:ht 
or tlnance marketing nf ruerltorlouii presen- 
tation. No rambling devlm. YVIll H. YVarh) 
et ror, flmastment iBankersL 134 S. LaSalle. 

rhirago. 

VV.IlNTED — I dena, producta-'-Sales direc- 
tor, proi'llpent contactaH Bogerj, IS Ea^t 
41st, New York. 



INVENllONB Want Patented, unpal- 
cnLcd. If you hgvr itn Lilei for aale, write 
Hartley's. Inc., Boa SJ^-E, Ilangor. ^lainn, 
WE Successfully sell Invent Ion*. p*t*nL^ 
and uitpREented- tVvite for proof, *nd tell ui 
whil you ha^e tor aitlo. Uharlered InaLltulO 
of .YJiirrlcan In’! cntor. 1 . Dept. 4-C, Washing- 
ion, D. U. 



PATENTS FOR SALE 



AL'T031AT1C Fluhl strainer; aulrbtht, 
rpyiUy or orginlzc. Hoi 1 5 . Eo ldinan, Ky. 

IWTKNTRJi CGrnainvnlalL letagpj and 
[tqjrl IrtilldlnE; blorhs. Dlreri from inven- 
tor. A. Malm, 45 Tltoma* St., YVest Uert- 

furd. Uonn. 

FUH Sil^'-ljupruved vehlclfl wheel huh 
rgp. Patcnled. WrlEe John VkheiiUa, IbtC 

_DaHforth Ave.. Pater;,an. N. J. 

JUKA For non-rtmiter hatk’Siw blade ind 
lUrci't reading latitude fitider for sale. 
Write Kenneth II. ^iorTl*, Helmaf, N. J. 

RKINFOKUEP Shaping l^ag. Jan. 1, 
1335. Number 1,08*1,713. Original cr mod- 
ined. No Tca tone hie alfer refused. Write 
Harry E'. Mustek, lJ337 Opal itt., Lg* An- 

HcJcs. Uullf, 

PATENT Number 2.430.011, 3aah holder 
for S^ale. H|a ilemand- Or will oonaldet 
partner, or fartary th mannfactiire J.t for Me. 
Worth Invest tioiiop. YY'rltf Neli Monitter, 

YfrKcHjiie Ijitapd. DiiiE. , ■Qjin.aila. _ . _ _ 

VR.AtTlrAL [neentlons now eiriHhje~he- 
faro patenting- Whit have jratil iV’rlio 
Cbaetcred In ill lute of Aipertein lQv*nU», 

T>rpt 41L Washlnktim. D. C. ^ 

KLEUTHIU Applltinee. will lira Banach, 
llh» IJl SL, Collette Point, N. Y, 



MANUFACTURING 



DIEf!, Rtsmplngs. light manufacturlhk. 
developiKient enclhMrlng, ifagstToin Model 
Tool tVgrk*. Kansan ril*,. 
ki -Y -NuF AUT[ 'KING. Die* , inacri tnery, 

ni(i[|eLx, hrasj.woik. whity tnctal casting 
hioultlii. Catalog 3e. Eauiu's 5tetal special- 

tie*. Ki ri/ies 

tNY'ENTIONW Jlsmifarltirrcl In any quah- 
t|ty at hiiv i-ast. Klimpln^a. itlos, madeh. 
ete, Kst Ini ales and free culalug. Cveaetnt 
To*il rp, . tiepl. X._ Clru'ln hat I. Ohio , 

TWO Frorttabie shop 'fjoulits-^Lathe *tid 
Drltllnji and Thread tutting— tilled with hun- 
drciii of valuable "k||iki" dUtm-ored hy aur- 
C^saful mcehanlct all over the worlrL TP da 
regular jobj more quickly. Oiiler and belter 
aend for these Jow co*t hpoks, Hoth postpaid 
for $1.13. Pioputar Mechanici Press, Boon 
{U30I. ;itKP E, Ontario HI., Ohlcago. 



MODELS AND MODEL SUPPLIES 



SCALE ,^Leaiu locomotive eaallr hulH 
by "SEep" ]nctlio*L Latest eatalog nf ciJt- 
Ingq, boiler fittinga. treok material, etc. 
2-Yc trcEurnc*! mi first unicri. Litllo Eh- 
glnej. Bog Hiri. YV ll ibjnfltnn, Uillf. 

POWEJl klOnlelv. ^OtnOtHes, slcnm, gas- 
oline enElnes, atceiiEork-a. 80 page eitalog 
[)-'rr. Chas. 11016 , Y'enlura, Uallf. 

INVENTION-'^ — Widal I Irlcaa miy have large 
rfirnuierclal |iA(SKilij]|t|e*. YVrIte us for free 
hctfllt. "Petent Ouir^ for the Inventor,’'’ and 
" Record Of Invent km" forin. Delays are 
dani,'rruua In patenl loitterKr Free Infomi'a- 
tletl on hew lo prooCMl. tRirenee A. O'Hrfen 
ft Hyman Hcrmah, 58 -M Adama Building, 
YVashlfij il'an^ P. C. 

YfODEL Srakers— Hraas, capper, Tlbte, ateei 
and alumlniira In all shapes. AlsP rBstlngs, 
gears, icrevre. fittings. Catalog 14c. Kxperi- 
inenicr* I5utip1y Huu^e, Dept. F. But 10, 
3tatiM Y. Nfff York . 

UNHHTB Tnicetlon ?nglp?, bluepriulp «u 
:lallBr Alt Egftif. YVeatville, Indiana. 

FREE; Jllu>^lralcd elreular. Llating 44 
cnglnca. LocfHdbtlvo coatings. fiuppDeg. 
3tkmp required. Howardeo, 241? N. Aih- 
Iati*l. CTiirggq. 

3 NBW^ Catalog*: No. 30 — Enflne*, call- 
ings, HJiaall shMi maeblnefy. No. 37— Med- 
efinakert). citierlmenlers and Iheehanlci ma- 
terlall and auhOlkk. Nc(. 3ft — Ylodel pmrvr 
cnglldcsi, hKolDvthes, boats and airplanes, 
supplies, etr, EUher iTostpsld In II. S. A. for 
SOi; silver ar Steidr^, ar all 3 for Ikfe. Can- 
ada 7 5c. Befunded flrvl order. Evtwy JHe- 
fhanlcB Supply Co., PM- IS North L'llnkm, 
Chin BO- _ 

RAILWAY Models. Catalog handbook 
Y5'alther5;._irin.4 iYeat Pierre. Mllwautce. 

YACHT Model fitting*, for £lp, Vanja and 
oEhera. Send For llluslrated llaL A. 3, 
FLher, 1942-1 Etoivah Ave., Boyal 4kk, 
Mich. 





























POPULAR MECHANICS ADVERTISING SECTION 
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>TaGASINE 5, Boots tuT 
Write far free tlHL S-lc hrllKti BiiiiplB 
Motfolrornkfr iPfl lloiiel Ilanroadrr. MotlifL- 

imker Wtuw j lo^a , JV l»- 

MODELS— \'{Hjr tdfaa drtirlentnl iniB [nar- 
llcil worltinj WOtteldx iU >ti«‘ aurrcsiful 
riper If : Ihouiuiidi or jttljAoii rUHtouLm. 
CDnCliIcntlfll iPTike ruinnlccd Uink rfftr- 
rfweB. t*cml 3T |fOi|* 4 ie for Slf-pime 
''JlBhinr Invenlloni Crefliffll- ™o*Jl 

rqiniTtiy. I'Unl. -rihrlnris-tl. t>hlo _. 

llBmlHS tleM'4. lltLHkIl ipfldrl hUp^- 

pllrs. Sem.L rtunipn tor ralolug. 

I^lerr^e IJndrl Wiirlt». 'flnJiT Pirlt, |i]. 

l^iltl'1,ILv.t h Prin^il iqoJel iriAalliie rO^lnOj. 

rpirib' to eutid SI C Lit-u la i' 5c. Anlon 

Elotaihoy, 3ia I'rlfP >^t.. Uiji^uari N, J. _ 
5rODKL Hhi|i, yachl^ j|nt‘e(|ljoiH suppliBi 
and lilllnsf. t'lUalojJi dlini;- W«tcher< 7lh 

St., Fu][_on, K ^ 

MECIIAMCAL UodelSj nr'V and no^el. 
Popular Meeliinlra hat derclap-ed srrumtr 
Dtodalt In Lhe IhediiPlfK] Aield. Thote nttia 
ready *«• WiijtlU "Whltlwlnd" Alrplunr Kn- 
alft*, Ooean Liner "KutatiH''* and ^IcKlem 
Patienner Loromotlre, Kvety parr elcarlr 
BtOWh aud the name gLetl. tnvtluablE to 
itudentn And all who ars mrchanicaliy In- 
rlitied, 11. lid Each pottpald. piiiiglae 
rhatilcH Prrii^, Ihmn iCjtii, !iuO E, Dnlarlo 
St., rtlriAB. 



HDIHC CRAFTSMEN 



VIPEH;— lira Eiiade. IiJril l4r lli9ntB 
fTATtsineiL l :iej Mlti worlii o^e^. Rca»onalily 
tirleed. Hrlte wkw tuV flrciilar doEerlhlnit 
entire tins of " Wqrlil Ptiniom Ahsritalliy 
Vlaet," Dep[. P.M. 11. AlMjfniLlhj Vke 

& TwI t>.. W. -sun H t., l^lf ajin; 

~ DIjT Dlrtrr fniiM jiiHiMfroi'turer. Vou 
unjtity. KiJifif nathe, hyuMUrijI; rnrelan 
‘womI veneer:!. Wulniit tjurl vrutriiei^ stintit^ 
aroOri, cte. Tap<d veiu^i'ieil fmei to yrnir 
jper iHealIr.iii!f. Alto pJywoud aiid vciiecird 
pacieit. Froe eitalnuuer S[nn’1al iumiai'fu ti- 
er' d Hervlre. VV'rlle Nicftc-y Urnllirra, iUMd, 
H, jilrlqHiltla, Trrill. 

MAKE Tniif oun tuinllure dejlAn^. Oiif 
roiiiprrlB "Kipy Ln Vndrntanir" roucit' i^I- 
plalna all. Imioluahlf fOr hii^ne ri ufl Sitin' I 1 . 
Write ntur for dr^irrJ pt f'dder. Kl^dt 111' 

Htitute, jfHi Lyrin. f]rand IUm I ' h. > 1 IH i 

HtW niaike itralilalilo liTh'd ciriiaiiietitr 

with it tLit|-»lKFd prim I Mi"x:^l"'i tl .">i 
StUivfaelliin RiJuranleed. '‘Itorlr'j." Li".!t9 

KuFtmi . Saclngw. -Vtirli. 

2(1 h^LLL'HI/.K Lawti orhamenl print' 
MqileCti VViKKli-Tan, Wad'U'Of III St., 

Iippl. B- Wietoiw, vriiiLinjn, 

CL’TUl'TS Knr all «eaH.nn*. OrnaJiiepta, 
loFE. Pa Cl tent Ic Fur r»laldK., IdK va- 

risLj. life (refunded llrst □rderf. Lea, Doi 

il.llrift. Kan'ii i! i*lty, Mo, 

“Mt>UKHX VVond GoutpLurr." CBmplrto 
I natniL't leii tHHih on rur^lnr <qlat4ie:< $L.U0. 
|,eer Woiih] Ar| HIuhIIu. fi'nlerville, la. 

l.KAK^ntfclH ItAKTSMhX- Wrlrc tut frea 
InviriKtEona ami prite Ikt of leatiiet. iooLj 
iind bealnnen' ItiU, Senit Jlr for (aniiilij- 
i-ariTfr AddrertS Wlltkr & Ct.nn[iii[ijf, IJviijI. 

lO'-lH Cn>U>y pi., tnilr ggo, 1 1 L 

liny Alerhank — FAmiriiM Jlhrury "□r”‘i'”J' 
Uhiet fOierE Hie hvIMIhET of lluie^t everi'- 
thinr A tioy ml Uhl warn to niaim. a ureac 
l>Oirn lo parents ahd leaHiffa. Aelutillv ra^'- 
era 4. Odd dHTerrnl nrilelvA. vulnhie ((HI 

paneB, fully IHUtlniteil. C1ot1i. Prler S!F-dP 
each or Gel Of 4 nth.— tF.Dh pp^tpald. Fw 
ular MwhanJcrt 1'reia, Koojd SdO E. 

Ilntavlv St.. Chhiii'o. 



OLD GOLD, WATCHES, JEWELRY, 
PRECroUS STDN£« 



IIKArTTrrU .vu^trallnn McmlF. Sampi* 
tl.OO. InlereHtinn mtitloHur posl Irer. 
.Vgrtiiin Stm-:iril. .IfrLlMMime, Atl<lTnlia. 

GKMSTOXKSr 1 hay, jHl. fl.-hanfc; 
wholesale, retail. Cut, uncut. MeCaiiDp1jc]l, 
i^ale ijcoH P il l If. 

riSlta HrxTixr; u-Blihn.iii, Hi^ia wmchcBi 
\'evT chromlimi, enurayeil, open-raro eaisi. 
Malie IiIa ■□oneyF 12 hIid, 7 jewel, Ifl.SS, 
14 bIk«. T Jewel, ABk fur iite cata- 

Ififlue, new plan, Tlie fie*V York Johljcrt, 
T.| Hnwsrs, New T n rk . 

.MAIL (>i'itfr rstmlr Ktrvke on watfhea and 
clocfeS' MfilnHprlniia noi'. Ci^'iIbI^ bin'. Send 
ti> t'aul Jewelry Cquipanj--, r^iCtuBBe. Wiic. 



FDR THE HOME 



niL Eurnera — Guarani ih'iI fur o 
years. Fits Into any gIdts. lEutni i-runk 
cane drain I mi F or fuLd oil. Mads -Inri* l!Jl:n. 
j^Caplcn Oir Ihirncr Co., Itept. P. ,M(Hint 
Vrmun. Incijunii. 



I'EPPCRMINTOll^rinr'.t, eIouIjIb re- 
disililled. heultlifuL Sniunlo hplHc H>r. 
Parllrulara fteO. Minim. Ulimda, 5HehlKan. 

LOWEST J’rirti oil lititni't— GravJiy trine. 
Will He aoy enal Glove nr heater. Eurn'i any 
all. IMi-O ir.flrj, Iterunof .Mrji. Cd., Not 
Jcif., 3 MS S. U'ahaih, I'hir a itn. 

BL’ PLICATE I'lin^ of inS.Ol) oil hurnap 
for -loro.v nnd fumjeeii 2^e. EaFlly made 
fnr *2. Rtililel, South Wei tern, CM' 

capo. 

JlEFUKJEJl.iTK lVi|h rlkcuilral.i ! Curutit 
your lee Ihia. S'a msrhq.nLi'i<l |urt': raEunlcto 
plartB r,ijf, Tcchnltal Supply, 14 j 7 Erond- 
irav. Xew, York. 

IXSTA^■T.4^KOUS FaUest water f-Oflener 
Sn.'fJ. .^lELaEina PcaiiQDile.^ A I If at cap, SuU- 
jelllo CjIlfaHila. 

nLCi'KS: JluOd your o-w ii Kru ml lather "p , 

hanJO, ahejf. TlLOUtanrEi built BUi-i'CncIvlly. 
Some with l•M3auliflll ehItntF, Dlrii'Hmu Iflc. 
J"artlculira free. Clork (.'iini|iany., hill 
HulTner Street, Phil i del phi a. 



TOHACCO 



FllEE— Uni elfiil^ nml [Hpe I'ltll ” iwuudi 
Coldleaf ciaarelte, idpp ur Htrrt-Jni; tol>n(^i3 
Sl.ii!l, len SI. 7’. Gun rani en1 Pav when 
rertFlved. C^'Olier^th'e Deale r^,, ttedNlii, 

Ky. 

HI’T ,U whole ia|o iirU'S:4 by in rill — TlFar- 
einarf. InliiiLrok. ,V|I hi-ar'i.]*. I'ljatal 
Ktatlna yinir fnvnrMr liranJf li'rlnk^ hm’ piiat- 
pald firlecB. Moherly, Bui ID Hi, OwenFhOrO, 
Kentucky, 



TATTOOING 



(T,vrnm Ihurttii. Lcam (0 he Hrilitle 

with tluMii. Clhijlui Serai. Dniltey, IJfJj' 
Main, T'rprjjlenee, Ijjinde Iituml. 

.^MATFITTR Tattoelnff eoinUi. free folder, 
ElllJBtrotprt i'shilrm Fle. "T-itiJeo." ri5lA 
SOhlll Stillc, Chita kLi 



SDHVEVLNC INSTfiUMENTa 



C’tfAUANTEllO Fiutory rchulU Irau-ltii 
and levels fur rent fiMlh |iurrHii.»e nut inn l 
or aalo (cash or ifrmvi. Orrlct tum hefora 
'prlee!) advance. Wm will repair, trade In, 
nr huy your old liiiLrmnenEri. Ship iirifriald 
(■nr e«llinatn ntul valttntlop. WHtf for Lbt 
M-Tll and miuEilrie lulnnimt loh tn iVnnyu' 
KnlFht Cb., 12>n S. I2lh Hi., FhLIadelpMa, 
I'a. 



WANTED— HI SCELLAPfEDU$ 



W.VXTKiy-^rteiJ lirrrinuF. inlrru'i'npri, 
hinwuljrg, survey Ina and sr-fentiCLr' InsEru^ 
lunjita, Fte. Semi wEiilI you hrihu. SiLllafie- 
tlop or ^hlfnnuiil ret u rued. Orr, SULlA Xofth 

JHalll .tVLTiUe, StratilOn, l''a> 

Cash Fm Ui-^il luleroivopea, hlnoculan. 
»ltilr rulev. drau'lfiA l aiiieriiB, iiLcvfv- 

Enr, PC Lent I hi' InatruiiiehlG, looE r. liliLtine 
i;<|Ulpinrnt, lyi'f'^rltel'n, Calrulatni-B. HI ah’ 
cat prices paid ihiy Bhliiiurnt rei-elveil. Hat- 
lifai'tfni lunnintecd or shipment proiiniuly 
micirnnl. Elliian'a, Viin Uuren, Chl- 

eaEO. 



PEH&DNAL 



i'KIli'ETE.'AL Mcnlun niaf-tilnerir IlMit, 
]De. [nfurinaliun free- i^anen, rjitlil WuLl St., 

J|.\f HitiltO Ornwi hair. Fiimiuli Hlr coin. 
flealChw n y, fin W e Idgn, Rrvrhe-^tor, X. Y. 

TI11XNlK<i Eliilr, lI and cuff; luarantecd 
treaEment roniiula, $1.U4. .iJlled f^abora- 
1 or Iff, aHua Waif cl j Are.. Brlrtiil, M|ch. 

MOXEV From C coif word pucxics, EbIch 
lUiue. Bin rij, H Ever ride, fllinpiB. 

HAIR, netllna thinner I RoEekrantE Kat^ 
ui-aj Oil lEeatnree hii helped itiuny, Flight 
nunreji: Sl.di>. HletiLand rark l.uhnrutortet, 
ri1 Ell It llucoa VE^lg. I^tljnll. .^lieMEin. 

H-TtrTTEttlNTl And Gtawimfrlhn COlTfftpiil 
at hoNie. Dr>i-tltd|V4! tioi:ik|rt ffen. l^'a.uL J. 
Walfo, Dos. 52. I’UlBhurgh. I’enna. 



MISCELLANEOUS 



iNTJlOHVCPOltY Offer— Hrjul (l.OD for 
SB. 40 FlaelrlesB Varuuin Founlain Pen and 
r>lin pBckaee of po wrier. Vlj|Jp][> Ink nuppEy. 
Hal ill 200^ more. Durluju pen point. Lifc' 
timf' fCU 4 ranter. Mnni^y rnrlurn [ib | f. Lola 

Cloiciiollc't. 11^11 PcuBnecl. Clestdaiid, 

5IFXH',\N CiirloB. Wonderful for Chrlnt' 
mjG, W'rltf for free jileupJe. A[tarldiJp 117£, 
^Icilfo Clly. 



■'ST.4-I\ItlRAS'' Clvea knife' crlam! la^E- 
Jiia creuae In IrcHiE-ctB, [JeaLcd aklrti, «tit, 
PHro rciln, Dodd, W, llK m.* 

ITevetamL tUilu. 

t'HEAl' Unal ruir a Li piirpuHea. Alaho it 
ynnrmlf, L'anvert dlntltlats nil Ihta puca 
tfai. SI.UQ huyj parta. Send 50e fur illC' 
Hlrui'tlHMir. Lawremo -ParlH^r, li-14l]l Eiut 

First Ht.. 1,Pa .limc^teii. I'al. _ 

TYPEtVHlTEHH, DupllcatorB, encyrhuu'- 
dlai. wHlrhea. Ilqraaln IHlii free. Hee'l 
Flicljanga. 4AH K. B'th, Mjnlluwfpr' IV la. 

HE.\,SETli!K Your own htueprliii pa|UT, 
Ipjirijrllons 2'r. ,\iner|CBin Illueprlnl I'mil- 
nany. 121 XirlinUon .Aji',. Kn niCvlIlr. Tenn, 
WINDOW SuncIlaL SI. if! Tfunsluierit 
SumlLala I2i:'l Wehjlee .4if., Xew Yurk. 

j1>i| PKNpH.H With your advert Din [( 
flu uO, Hainple^ lop. Aii'CrafE, LaCrajEe, 

WlH. . 

XKW EEiiiFlo tri'iiiure l4>'alor. Dlkiin- 
between Enm ami aald Or BtUrr, 
Durirriiillvc Elleraturr HIc. IEqiJIo Melil l-u- 
callus Ea., Dcpl- 51, Dai -'USDS, ClcveEun-l, 
OIiIb. 

LE.LRN Tb CBt and iiolikh ^einlprerioiu 
alaibCB. Cnnii'iJrto iiLana, rtrilsMi- Ruok f| Im, 
lloiiie Lapldiiry Slinci. .^[uiietm. C a I If. 

PJt.UTHI.lL Everyday iliHiilktry— l|oiv to 
Niaka whkt' yan iJlC-tS practical war kj life 

ronmilriG of widely uisit prtkiuels, Jiavp 'i. 
Hiatc a paying liuDneD Of ymir nwn. S2 im 
poUpalil. I'oiiular 'MerliRctlea Prc.ta, UiuHn 
iriPVl. K. Ontario fit., tlhlrago. 

Hhl.t HilVrII roll eel Lana. Klatt this new 
raacInjilEne hnhhy. aivesplna rounlTT, Spu' 
rial ufTe-r — four ihotlti. rhafl, Ulily i.Ume, 
Direri Hupply Hvr’fhv, S41I-A No. A*liJuii'J, 
1‘hlrjj.iiO. 

Y't>r l>u mrrert ynur eye defretB. Ihmuvh 
liroyeii trlrllMlli prinriplei. Kn ciieJIcine^-- 
lui p(Ukiri, Hrnd Iw.liiy for freo valuuhle- 
l.ieokict. "'Eye ^I'eakneirs'." Itrtcsr EyeriiglLt 

_InvflLute. .vtsundTla. MluneH^g. 

Sf.yElK Vnnr beincLginca ' lrt~yi)hl. TrFky 
[H'lirjh. Haiiipio 25c. Htamp Worha. t'.'tii- 

Crm ort . N. Y. 

8W.VP lie a^ll artlclea ynu dnci't neei]. 
flet thuae you wjint. Hen,| iJlmc for HwoP- 
ppr> fiiJhle. IDtlna irtli'lci fniril all oyi'i' 
T'nHerl Stater. Swippur'i Gulitn. D-eiit. PM, 

J1e|p1ii:<, rVilo . _ _ 

N AVir>,^TION, .Sun, ilara, JlluttrritL'd, 
^^Oc. f 'ariiJtsrco. jStn - filth, H ri'iil t ie. U m du 

I'OLLEt.'TORS. Ilalshyld. himlel huliders, 
nen riaO. iviapfirts. worbE wlile. Tlir E't‘11 
1‘aE riijli. i lfiiwcr ftP2. San Mrirruv. T L~va.tr 

Wilt I HahE ynu ratbl irukp Sirj.UU ritonthty 
B_l hutiie. Write ub. ^Ve'll tell you how. 
K, .1, Pernutka Adv, Aeenry. White] rw, 
iVljennEln. 

FKNH.VnOX.lL OfTer! Tlanil-enctaietl 
nimie plater. Free drculuT. Aeiuu Ej]i:j4i- 
lnf! MlHunie. Sll flehy Acenuf, EimI t^yrn’ 

cUiie, X y. 

ItfHiKs t’ov^np huiiilrodi of puhleiH. 
Ittff ealaloa fot 3C pChtaije. Popular SleHiah- 
Ifri I'ro.'.v, Hmgipi (ChDJ, 240 E. ChilBrlu SI., 
L'hEcugri. _ 

Nil ItiiKN r Miitt-0 cMMhl KllVfrlrik nll'fi'f'!'. 
atdiipaH^. rrdectnnr, OuisiMnatien UUUIt. 
tiViHli\ Spriplilr. jrlun , _ I m 

MlPXI .MEXTS IE! 1'n deliierod, ecH teil. 
gtiaranteed. ThaiiiJiriilK ao|i|, t'^ruiriir free, 
jiiftrliie tirupfie Fiulpry. A 1*. Dorsi-p. K l:i, 
W.tXTHly — Hear frem jiirrlp* iJ]leri'4tt‘il 
gold or 'liver Ofcs, lutried or khlden tU'iL.i' 
urea. llvr^Bian's Inal rmii rut fli.dU. Parlic' 
uliirv free. Henry Deri; man, Uoi 243 P, 

Sprlncflrld. MDumrl. 

TIlK.lHf liy; Keekerv— ^Take your own pold 
ClnUera. M'yad, 11>t^ Fjancri, HI. Jv^eph, 
>f ja^uLirl. 

■Pl'TH Anyhady can make. ZIro cli-hing 
priMTiia. Sjierliiirna. parlLc-ulara. te:it3nm::.S.1ii 
i»r-ltitmp._ J._ R,_ T>ay, Windfall, Iml. 

TPHN Scrap Into money, t'anverl aid ajTi> 
aeneratnrs Into A.C. reneratara far autn ta- 
dlo, caiijp and hDciio IlglLtlni;, pgwer Ihd otime 
uaef. I'onipirte lna1 1 iM'cJon'G JL.OB tNiklpuLit. 
PoEHjtar Methanlci I'resia, jLih>m CCH4ir 2tl4 
_K. tmtarlu St., tllilriiaci. 

RHClXJ^E Tuldel4, ilrik pintail, wall fiatc!, 
meifiorlaJa, urai c markers, hrfmke, hra i 
■ hd aJunilmJiiL i:q>lLiii^, Wniiiitkey Pat tern A 

Fmipdry f'l]. , Ahih.T»-t.in. Icid. 

A.M.VThiril t'artjionlriti 4-an uiini $;^.1 ui|i 
uiM'kly, i[i.^rt lEipiv, dupllcatinc cartoon a-i- 
-t^TEPecitenD. ii’M Srntliritte, ArjtyEa. W'D. 

SWAPPER'S Friend. Ju, Hiillne, Mlih- 
I nan. thteri'*t(i isvi appcn, iviiceiora, aporti- 
ijien. .'i4i: ye nr. iriruple lUc . 

fl.ihi ilTONTHLY' MalnlaEH!i NVw VuHc 
nJIlre. I 'a-oporallto MaJ| Herilee, 12H-P' 
Lr ilnEluii A VC. 
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POPULAR MECHANICS ADVERTISING SECTION 



MECHANICAL 

ENGINEERING 



A Field with a Future 




^Ui ceune boe me out adTC[iicetneE)li I4 
hundrede oi ombitiout meiii mechonica# 
draftHEoeo, hlackerailh*^ iuiuidTymeiL, 
pallemmakere. tippreeticeif ma 
cbcmical engimeetid — men who waDted 
to get ahead azid to earn mote inDiiey< 
Tfou will i i T|»j| j a* th-ev btrife fouadr that 
«n railing Joj CD 1+ C* B. Courie ie OH 
iaveatmeiil in a Bigger Future^ He* the 
coupon I 



ELECTRICAL ENGINEERING 

— A Great Industry with a 
Greet Future 

The new coures id Electrical Eu^neer- 
ing coTcri Ihli loecLDaticig Said ther- 
oughiyi U you are just elaxtbig DT are 
portly on. the vrqy te a real paying pD- 
eitioD in this ioduBlrvi tbit new courite 
bringe the broader Vaowiedige aecetsoTy Jor advance- 
neat. The coupoD bringi oomplele inlormatioDd 




DIESEL POWER 



A Coining Amoricon Industry 




The LDterDal-comhuBtioD engine 
repteeedte mtt&'fl. ftupteme ttl- 
umpH ot mochin* power, pietel 
ong^oeere are in groat demand. 
Many ora QCt|;uiling necot- 
• ary knowledge tDrough 
■pore -time etudy of tble 
modem I. C. S. Courte on 
Dietel enginet. Free hook* 
tell 



AUTOMOBILE EXPERTS 

ore always in demand 

The rapid progroBii in manuioctuTO oodt 
■ereice ol lb a modem autamohiL* brisge . 
new opporlunidea to thouionda ol otmbi- ^ 
tious and iorwnrd^looking men. There'll ^ 
oJwaya a demand for traned menu. The 
new L C' S. Aotomohlla ~^Qurte wlU 
moka you a trained man T The time to 
ttct is BOW. Use tbe covpoa* 




IHTfltNATIDNAl. CORH ESPON PEMCE SCttdOLS 



Box SciontnnHi Potiba, 

Without obUgatjon, eend me tuU infonnotion on 
■ubjeol checked below i 

0 MECHANICAL ENGINEERING 
P ELECTRICAL ENGINEERING 
n DIESELPOWEE □ AUTOMOBILE COURSE 



S Arrliltftture 
CGRGri^l;* C»HitruttEfle 
□ Radipo ShGu h1u«irlnti 
□ Civil Englnirrlng 
□ DIbicII Enginar 
nOas Enalnr Qii'Cretine 
□ Ri 1 rla(ritien 
nciwmlitry 
□ Highway Englettring 
□ Pfltiitry FitrnJai 



ipraftlng □ Aftfruntlpp 
GbdiI EngliM 
Stlrijnuiihlli 

Adrertlilut 

Shew Card Lrtlsrlng 

Civil a^nflE* 

High BfhiHl Sati|Mti 
Air Cen4ltlsHli>fl 

Ijinvflirtlitg and Pitaatlei 
lAvUtien Englnai 



Nome 




NEW 

AUTHORIZED 

TELEVISION 

BOOK 



^Iripa tKf from li\t 

iFr/rltf I Hifiifntif: 

Gidee MoHny-Mak'ing Ffiti*. 

MATERIAL NEVER 
BEFORE IN PRIirr 

ELECTRONIC 
TELEVISION ^i^ckhaSSt*' 

Jiat puhluhed. Covnni Elsi-tmnip Tflpvieion in girnpUlied 
nuu-tcrlinical wiiy. Giviiie all infor^tiDD nbout iiietlit»da, 
appnratuHf wirini^ diajcrcinifl^ etc,, innluLiiiiR: cathixto ray* 
icpnoaL'upc, klttcTi»>pe tmd other rec4;tit inventinns. Au- 
tlioriaed h,V K. C. A. IHld FflTnflWftTtlk, the two Iraidara in 
Elentrnnir Tnltvieion Positively authc<‘ntLe. 

Ordrr ELECTRONIC T El Ji VISION toilay* Bo an 
expi'rt in enormoup (xjniinp induatry. 1S2 paj^. rloth 
bDimcL llluHtrAted (Jirmislicmt, Pciutpuid S2,50, Money 
bark if not aatinfird. Send 3 oentn poetajjp fnr rFitaJiOg 
nf pthr-T uiunry-ntukiiiji bcKiks, 

POPULAR MECHANICS PRESS 
Reein 11 JG ZAO E. Ontarle St. Ch|ca|o 




Gi^ filuiA liir IHGI, Ohlf H 

iLi^ hw 4 r 1 * faert iBVf^mirL 

Bf JCiLM DBlifV CwiflIU 3 M 

FVinniV-tn&UflL um, 

kijyu^Bh<^ Bijkp. fer nAlWkAi 

■f», iMTW WVWk*h«!Tt tfeBB, SlBIwlyT^l} 

Tof -DTPEj-finf whtr Tnrlf. 934 

^ w BluRl'mibu. SHOP 

Ijrrciw KhclP “SlLiiJS; fci n T r c 

npiiLAR MKitAnrCP yhm NOTES 
UmIIUC noLOntiiliP^ ClKaia f O R ItSG 



50 « 

WORTH 



A New and Valuable 
Papular Mechanics 
Service • *l"E*iih 

Harr lit a. vajualilfr, iRexpenelvc 
Bcrvirc far medianicn, invention, 
txi^lmlcnl BpeciallatB ;md pme- 
Uc[iJ craftmiicn of all kCads. 



and prEiclIr^l InrnrmaLbm ^I'rt a 
wfio varij'ty of ^ 

briLiflF. CflTicfwilv Bud; simply lir*:*r)iic(l — yet rotnpl^-lr In tvtry 
detail. Mn juJvane«d mathrmadt*. thrmlaLiv “r |ih>nlca ovwlril to 
undi^rwtand thc-m. ntv^r before in print, now npt.>ciiilJy 

priiparvd in build in rurm. Poalpaid fi each or Knt C.O.D. Jn 
IJlirted StatiCt-. Ank for list of compldn bulletin iwrvl'Cic. 



Popular MeahanicB Technlcnj 
Butlctini oivr the nredtil banC 



TECHNICAL 

BULLETINS 

Technical Data 
Simplified for the 
Practical Man 



— Uilnft Vlctirpme R**l*t*rtce Wt«, — F<-atart« ^|«- 

trtcal □pplliinf'e ropairs. 

T) . ] 0 j^Cieen 111 ^ Product! lor ell Furpoee!. — iTicluiJn ten 
formula^ tor makidF- ^ . , . . 

b*10i — Aiitomo-blio dpp^lnlty Clitmlcel Pronucie, — Ctrai- 
plrtr instruction! for makinjc prnHLitt#. 

ri-104 — {Silver {kilderlnft And Brezliiii. — Includes date, 
methoLEB -and matvdnl* ncc<lcd.r 

D-ieS— t,Ate!t Cea-WcldlnA PrActlce, 

— RewIndlDB Electric Motor*.— A difTicult subject made 

D-IBT — Eleetm-Fletlfift wlchi Copper, Nickel »od CJiro* 

D-IOB— Electro-ptetlnjl with Gold und Silver. 

— Electro'PlAtinB with Zinc «nd Cadmium. 

[>^l]0_El«ctto-PlAtlnA Natl 'Met aI H e ObjieaCa mod Elec- 
iro^Karmliia. 

[]^l]|_[>c«l^rtlafl end BultilLnft Tranifonnen. 

|}-ll3^Desldnliill Elect ro-M*ftrtet!. 

How to liealBn 5ol«tlold» and Plunder MuAnetc. 

D'll4 — lletiftniaii Therm.af.tBtt for Air CoadltJonlad Bod 
Heat Control PurpoBcs. 

Q.ltS— FleilMe Mold! for Cfstlnd ^AitlL Objects. 

0-1 li — Priotinft photoa an Cloth. Paper. Etc. 

— The A B C of Air Coddlrfonlitfi. 



Addrast 



TTL€m WTifinfj pJtfiiic inetifittii Pojmlnr .IffcAantrs 



POPULJW MECHANICS PRESS 
Rwim IIICB zsil C»t Ontari. Stmt Chlnfo 
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PHOTO-ENGRAVING !:S 



IV® Ftlroisll nil twniStnuptit and tnftlrriili 
In^lcidLnv tiri« pli-Dla-^tnurATinii il^AtiLr-L'a iSimiilFtc 
wUh I-SRB And prtTfln. w-fHfr. yo^^ Ilrvf d"- 

JiBhcil itu.- i^tnijrse ^'uu t‘«n CAiahMnh a 
iTitfipppcidiiMt. buBjnrjtB wLlli iJae c<|uh])ltK 
or u'^lt Fnr sib^n at ■ bllT ■ala.ry'L Ptio 
<*fTpr* HToaior ofiFiiwi-uume" loday Oian ■ ^ 
iluBlry-t Evirry' trlrLulv Ih lliid Itfliue Of r<qi>klnr Kfo- 
riiHnlnt wji.ii' enKTH^ind Ivjr U\d procic •3 >ir^ Ctafh yDiU 

Earn irood monoy wliHe [sarnloofr Wrltr lialav far 
A iHiiiiiwr +*1 aiir cn!w LILunLrnl 4 i 9 Hh-Mif-h wa* «-nicTavM nn 

lirfail ^bon- piftml i;>qi]lpinpnt mch u vpc- fLurtlLkh. Vttdi WlF3 not >>9 
UK- a br lOme-bKfl liirrn'ltid in any way by wFitlrii!' Au'iii'ii or 

villa for tll.lT I PhataiEngrahririS. iHOt. II If. Aurnra, Ma, 



KiKKi yayiiiE 
HE. ful-nlalL'T'l 
bo-EcitfravInfF 
iiiv allwr m- 




u 

M 



LABORATORY APPARATUS 
BIOL 06 ICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 

Xenr C^tFlUpletO 32 paKP CStllOiT HstA 
liundriKlH of ItfTnB at lUtettiKt tn iMnSi' 
tciir &t(d pn.)rsiisi| 4 inaT t£[>erlni enters, 

B«tii iVfiij ni:i *3 f 1 % I RFE 

cnraiTK^ V*JuMljlri iBEipeLakLli^tiB 

J. H- WtNN MFO, CO.. Dapt. 411 , 124 W. 23 SU Naiw Vork 




LEARN CARTOONING 



by tbo method that liu flevuToped hundiYdii Bnctwafiillp. Rend 

Address jmcl vo for free nihurt to te«t ;our ntaiUty, 

Th* f-and*it School, ITJB NotloRol CI«*«1ond, Ohio 



HOME STUDY COURSES 

J4«itTw|-NtLMlT CavFH«, l«Mlru Lo- Demrp im Arti kul SrinBorp! K^ur^LiLAn: T^Tiitrii 
CbiPraliirp: HubWm hud CoHoiniNa; L*wr TKNtni-jr: ^irHiidLui^i >.ii- 
■iw^rir^s; *iwi tnurwa in HimiIbppi Tf*Ki^it< 5 A-ir^i^rtilntli Ad??-r^ Iptu*: J.I*|iik||P- 

mrnip P^<ip EtAdio. tur l^rmir 

M c Kinfev- Ra«< volt Uhl verti t y , 4347 Clorc ndon A vO. , O hicogo 



Men Wanted 

Wd pay yuEir nJtnail far* tc NiabrllU. L«l 0 #- train yn l» ba 
Bii exparL uloiMimMln ffiaC:M3ile atld llalp yml A Owdjnb. Thv 
coat E» ym u atfial], Nu iMOnna* tiAaa. Pdr n*a InMkkt write 

Noahrillo Auto College, D«PL 75. NoeLl'illeiTean, 






Be a 

CivU 

Engineer! 



Lenrit'-Oiit«k 
Rntnrnsinn 

W., 



It'a Paying 
Big 
Rigfat 
NOW 



with 



tll*K 



ijDolte 



a Year^and U|i! 



♦■CtvU enElnccr* pnr TA-aiiiied NOW.. Efior- 
muua nhiiiUOta aru r[>ant In all 

kli’iiila ur puUIJr wiirhH ii"i| but n alttiirt |a 
bpciat unhj Mil' t 1 ]icrhn«'«>r 1144 
]-il.iit 1 .ii. 'nian He muBt ilIrCi'l Ihi!- irtr'k. 

Il'u a big Jolt and tli-LTi' kn.- Iiut Cituuifl] 

mull in gi.i flJ'-niFna. KverywIicrT ycMi yu- 
yuu ace rOiwl WlWK gf>Lne mi— wator fliiil 
newer Bjnlebia liulllg Unlit — VIWI [i I'l iJtn'xa 
iif all liindR. Here La YOur Oppnrtvflity 
kO ITCt tliD ■Hm.-KMnkir LraicLEltC liqClkl JiL 
ii 4 irr<^' Th|CMi LiCKfUa bit- nmipLi'tir anil 
R Imply ivrltlon. im ntiycmr tbii uiulcrHtnnil 
iLiclH. SilArt pf>w nn our Pn^t^; cxamlsia. 
B.lun pliin. Mali tin cempon witltmit nu- 
Ii'KIiLUjil. 

Aiucrlcaa Teobalant Ba«letp 

Dfifll. CSISi Or oxrl at 5Sth SL. ChiCnflo 

Aiitrrlciin TrChOical SoCl^ly 

Dt'etfil ftt 58 Ui St., Dctd. (^£ 19 , Chicago 

1 Wftiii itn.‘!iAnilni.‘ U.c C’IVH. PNCISF.Fit- 
TNTr CyrlfFi'nPa fur IQ ilayn FltFF. 1 WlIC 
iiiBtlly ii4iy ihc h'W ci'-Qiij txi'TVba. Ijui I 
Jim tn pay nnihinn fiir ILiv T ci-lii' vulumcB 
t| 1 return |hcm wJQiLn lt.l Etni's. It I 
wJ-Hh io kccpi Uir-m. 1 wIM amiu ynii S3 
ai|J7r Ihv 14 rlaya. tlieit S-jl a ninnlp uii' 
LIL iiilvpriinlnw prSiT lacv.Hn m 

paid. Iteibd InEcflt FJdLtlun and ftliiJc' kiiLr. 

Name 

Addre-sa 

tALlai'h IcLtrr nUiMnif JVitVi oririifMil Ujei. 
ciiinInycT’a immu.- Bm] JifKIrrm :iiii.l iLi.nt nr 
at kflfit <i[io liushibaa ntnit nj. n^rL'i'ciiA'.l 



CjciD|t«lla 
ClTlt 
■nctncarlAg 

7 graat Yolumas. 
Z.SDO page*. 
l,tgg Jlllustraticni. 
Mew revised «df tinn 
by Iwelvfl of Amar- 
to’i graoteil engl* 
neera. 

Inclmlcil SUfVi'ylnp. 

b r I d g , rn 1 1 rcj a tl Hi . 

-ilTlLr'turi^, nili- 
iiLcl].iitl vrigLEtecrlnii. 
Ih nij.-r sup ply . m iJM E 
bnlldlnif. Pli' 

Spanish Crniri Flai- 
Iblc Covers -C'Old 
Stamped 



SMp ped 
Free DV* 

Slide 



iia 

PTC m p t 

UtLd We 
-Vrlll incTlIde a brnnd 
■k L' w. uLrrkkla.r Hllde 
njlc ti'i carry |n cjmlL 
t'lii-ln-L. 1 nv 4 i|Liali|* in 
>.r»lujn]r 4 >IL hlmJH of 
|il-i iti-Li < i=^h. 



“How I Boosted 

HIY INCOME / 

300 %/’ 



An tntFTMtlDg 
tni 4 R Aikiiry uf J. 
K. ... and 

hdw ho Cjulckly 
IkronTTio more 
Kjaiiablo and 
TTkCkrtk nuiM^urul 




'■ TUST after I returned from the war, one of your 
J repireaenialives found mr pluj^ng away at a 
boofckoeper'a job in Marie ill, Ohio.” writes J. N. 
Dixon, now of ColumbuSh Ohio. 'He performed a real 
service La explaining to me the need of further imin- 
Ing and induced rie to take tho LaSaSle Training in 
Higher Accountancy. Aflur k few months of study, 
1 secured a pogitiop with iht Trust Oeparifnent Of a 
National Bank. ITiis was the stepping stone 1 needed 
to various rcsiiorisiblo ixKiiion*, iiiduding haTidling of 
I'C'ceiverships and other [mpoitnnt duties that qulcldy 
boosted tny Incumc sieveral hundred per cent. Two 
years ago, I Itmsed from the Pure Oil Company a 
s.uper ^latiim in downtown CulumhuR, In six months 
time, the business of this station incnsised 30 O%. 

”T can trace my success and progress to the founda- 
tion laid in my LaSalle training. I ht'ortily cndnrac a 
Bimilar program 1 j> any young pt'raon who is sinren; 
in htB desire and determinnllon to get ahead. La^Uc 
will help him build the brid'n= from what he k to 
what he wania to be; will enable him, through study 
to become a progresBive factor in the buLiiness world. 

Ycg . . . LaSalle training can help you! It will <tn- 
nhJe you to emulate tlu^ thrilling climb towards suc- 
cess that Mr. Dixon had if you, too, wIlJ seise the 
opportunity and enroll in I^aSalle's Jlighcf Account- 
ancy CouThc, This cnwse has trained over l, 3 c 0 
C-B.A.^s— as well as more than GOO.OOO other bu£incs& 
ficople. 

Why not loorn more about this fireat training? To 
get full information costs you only the price of a 
{jOBtage iitamp. And tfom this 3 o inviistinenL may 
cama a pcnitidii which will pay you much more than 
you're earning tiuw. fiend ctni[xin below tixJuiy. 



LaSalle Extension University 

D«ipf, IIBX-pHR Chicago 

The school that has irulncd over 1,350 C.P.A'g 

l^lense send me full in- 
farmation about your 
training in Higher Ac- 
ccrtintancy and your 
free boolclet, "Ac-» 
cijunLinCy. tho Plt>- 
fe^ion Tbpt Pays," 



jVjjrrir^ .. 4 gf. 




A^iifrtx 

ir/roii tyrifiuj? jJlenso rncnrioii Pojjiu^ir Mcclumics 






MA 
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FOREST FIRE 

RADIO 

LAMP 

Forftgt firft in full c^lort^ to rejJly burn, 

Sniokc and flamca rise throvt|;h the trec&— re^ 

fl«t Ob thb Iftipft This strikinfl i» credtE'd by an antu- 

EDAtlo rtvolvibg insifEt. Amnm siutE clbliR-bta eveo” 

Ane. A novel and beautiful latnp. Fictufe in b hamUoine 
nprodurtlon of oil paLotinj; on [Uirbltment. Arliatie metal 
ibf) abd bane, FuU uie. Compiate, ready to plug ia. 



Sow Only 



oo 



(l\imru uiJ Cl ikkili, >1 .ne 
llwtjf uj iNnLklti Fiji)) 



Send $LIX1 bD1 or 



tiinmcJic I 

Eh^b. 



raonev' 

PRINt 



order for pirimpt 
your name andT atUkcaa 



ohipmc-nt, poatBge ixiid. 

No larnpa b tipped 
or on approval. 

GIFT SPECIAL 

Special dincount to tlioae tvlio 
order neveroJ. Ddide) lota, JIIO. 

SiJt, Shipped poatraiid to 

you or tu separate addrosaefl, 

IGNITION CO. 

S 2 Tompsett Ave^ Omaha p Nebraska 



NlAOAJtA 
FALLS LAMP 

BeaxiCirul new plctura, 
Falln really aeome lo 
ftow, Prire Bome m 

allow. 



r§g. 8 | 
E-g-i 3*1 




FREE 

BOOK 



AMERICAN fRDG CANNING [ 0 . 0 ept.|j 3 W NewOrleans.La. 



MIDOETito^ RADIO 



STOP Your Rupture 
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Beautiful! 

Extra Durable! 

MORE HEAT! 

No Basement Needed 

Wnmic^iul li>r aumw. i ir 

ftUtCMTiAtLc — r^l^lllTTjl TIU 

utti'nilon — ■ ltmp<‘TJiluri! ni'vcr 

V^iri^. tiD Hahe4. 

*'lnntr IfcAtln^ T^nlt ' luw ii!0* ; 

■'\tm durratp^ilfV^hitv^ 

■.maxinx VDlumr ut brat. T’our^iUEi 
tLii^uiigli tu(t urilln wullii r^niAln 
ivuL utimii3Lnn4 HUii] ctrciib^ti 
the nJr. inmt uF etKppftr-boarliisr 
fiilcel— lieftvirr tliftn n-a-ii 

— motf duTRhio riiTOiriiiiiiv 
wrl(lc4lnt4ai|Qlli1 luiit. Ilnnda^jme 
4 iri furnEtun*. 4 Hixpfl— Tur 

Hinjill homm: U}) tf» li.Flte' ntorr^, I r 
I'nnf lo^'-tinrLHj (fii. oiir nlUrii: u>t 
tank liealH avrnutt Uume up ti- S 
dari( In vcRthi r 

FREE BOOK! 

Amairins Luw Fric^! 

WfiC# lujar Fiv Fn^ Ihviklr-K, 
ttiatny ptiot'". ^iJJ. 4.<tLll^r *>kd tli-c 
VftV ]^iw frirfl. T:>-: N .\OW! 

nFJU FDll tT4h- 

Id* til* 

pFUiaf LArXJi^ .^pk >bnul BiKciil 
ItaaJar Odur. VFf[Il£! 



Cfrutpletf Line OH Burners, 



•TT^ l*mr.-’r {ttifIs- 
ILIlljFr iJluFT:- 

U'ltIT}:! 



PRICED 'WAY 
BELOW OTHERS 



I APH OIL BURNER CO. 

b 1116 Union St. Ariawald, taw* 



NEW FREE BOOK 

TELEVISION, RADIO, SOUND PICTURES 



VflU- fijr jfinilf Fupy snf -’THE «ET Tfl ’SUCCES5'' fEpLir., 

I r^ai-n rkoi'nv iliL‘ eniitHp-cTJtic Jit'iiJ I'f SOUND F-tCTunE9<. 

' _ irnmo, TCk evasion Hitlerc! Wi'll feifiELwri I 'liirliHLri'* 

' eri(..akkij irtnil* nil'ianu WkUi j'fMj. |* LFi^^ Fi-nvia, .umI hitw’ 

»ll Ili4iy FI Till artual [Tiinhni'ErisiriL, "THE H£V TO 5-UCCEf»«'' m 
fill! Ilf ^ lEeil- tacLfut tnjL.FiiTiel isiti nwhjp Hs.ltt EciTi LnilM'llL 

1 i.i!‘ lrn;Hiift1.aim iiinl riiihtjtt ili'lermtimoun Mninlu loi IlIlutn . 

1H.“ jiriiUFiiL; U;vt inrij urlisi .AlUjiJri "Thi ItKT TO SulfCEsS" . . . 

* II ml hr vrm 4|auilirv |1 ujlt r;]H'H Iflt Ol- Hll’ 1li D (jrl i,f fl Ltf tUtUnr Fi*l' 
; >-TEi|. WirtUF CnpIav. 

DeForcst’s Training, Inc.o tIDS Ce^l^^, Dept. 11, Chiitago 



GUARANTEED FOR LIFE 




MONEY BACK GUARANTEE 
WITH EACH PEN SET 

SAMPLE 
DOZ. 

13.00 

Su4C|;i‘nliNl n'lllEFh' [irirf' 4Me, ,S‘u, Ifiul 

box. t'oruflNtn .il: fiHintuLii ILfteil hlHi [||e Ult, t; [U!. 
icialnlniK ilLirluni rmlrit. vacmiin n|lpr anil rnkFL-rparf^nr harrDl. 
(’honlral tH'ncil lu njuLLcb. i .'outiis ui iittraelii'E! lUihttLiail eukuiH. 
iFi^^nU icT FUl'ilE:;: WliulciFiaiG fatELkog- ol JCKKl fu8L velkTH.)' 



5PORS CO, 9-36 MAIN ST., Le C#ntH-^ Mtnn. 




STUDY SYSTEMS 1819 B>FAY.H.Y.C. 



r Leave arlVj Fr?" hiroiltlr'l' Ji1iAi|t 1^nw T rnn 
tniiii fiw- u rsr^er m uaati fir ttwuijr* blE In- 
itoLitrlBB rheekerj ixlDW f-ur Ihe Uital bieIII iif 3^.*. 



DIc-kI Ent|sTl4l 
OJF WurTlrfS 
TetBvpBion 



Ai r Can dJ tion I n □ 

WerrifieratiDn 

Awlatport 



Appllpfl Elvclrieily 
Radio 

Ncorv tlDn« 



Name 



JlUtJITi* - 




Ask me 

mt/ BIG 

FREE 

BOOK 



. . . and tU tell t/ou 
pat^e btf paqe, how 
to qet a steadq 



GOV’T JOB 



ThroucJi ihie book J'vc Kliovrii ihDUBUtidB of fellovp holi' to 
Eift I be pFMiJfluetil: elitsatlleil fiivjl ncri'lt^ jobfl lJir]i' 

uow Irfit me scrn| it to you, I’REiil. I'll [cEl yuu how tu 

Hiay nfH>iJ-bye Ui anti "barU tirnCtt'’ F 0 RL\ I'lU, Here 

lire Hutne of lliO puiiitcra I'll piive yuij; 



Page ^ 
P«ge ^ 

Page 12 
18 
P»M« 18 



Ifllli What Uncle Sam Fawf — Sriutirefit Ixtrh In 
I lie h Ckflil Xlt mojTi 'ATtrry etiouE layDlT!i. Bml you 
avrttiijc tftHi tUintr a Veur than Lii other ){ibL 

Haw Vau PJch Vour Jp|i — Vou ehwpm? Llj: 1 help 

J iiu f^et It. Travel, itr work |tL WMliLiiHlnn or Kt 
ume, diiverriDieht tuu numy eipeFikriipv. 

Haw t Prepare Yeu Outehly — Fnr it ynmi T waa 
Civil fteiv'ke Exjimltier. 1 tiiilt* y>iu Id R{rt EllRh 
talLlipt; FJKi^T Jubb u^KUL 

Abaut Ifalfai Evanr Year — Drill't live oh tirmn-i 
Lhoo; riivlc Ham imTcAHe.:« yuur pay rcftuiiLrly, lUinl 
ypiu tfrf ft. ovcTjr week. 

Ahaut Uacattaits With Pay — Tp tri T-IO dhyV 
VR-raHnn eiiU Uayi<' slrh-ledive with t*^y. Your 
bitia liF ofn^rtiidi bh well aa 



Mail Coupon Cor Free Booklet 




If you're RO Ameiirtitli. IIh tn s'iO. you may lie fl tlKLlWay Mali Clerk, 
PiitfitniaDter, Cuet«irif’ PervSee Man. I'iif<t f>mfe Clerk, or Get any 
nne of the well- tnihl ]iih« wlslflti 1 trti ytm litmnt In my KHUu 
lloriKi. "How t» Swnrt a i iovtniment PosLUmti " me '■fpitt’' 
to you athnut It; tell y<iu huw my coiirb- 
Ins ttcSj;r< you to wet the Imh JVIU want, 
or your nurwy bnek. Sitpp w'onrlne 

alUHim -‘liJtrrt MTneH"' and ImiLne ynilT Job 
juitt ORk me for ttib bnoh. Mall iiLtipari 
Ftrirfiftfr 

An M, PATTERSON 
PATTERSON SCHOOL 
ill Caie RDctaceter, N. Y. 



ARTHUR R. PATTEIRSaN, Ciirii ^epdih £j|r«rr 

PATTCRS^aN 6 C.H 0 UL, 

ill Caifl Blilf.. Rachesterp N. T. 

J5enJ me ynur hla rilPlE HOOK tellJmt how I itiiy pwrnre a 
th^hiLtloJi w'l-lih the r. N. GoVcninirnt imylliil Ft^Ui to CIT.lUHi 

a year, with esrelteiit cliiinrc* for ni1v*ncc[tipni- TliL) due«n'l 
EibJli!Hte iiie th any way, 



N.^MEl ..A A 

AOITHKHS, 



ClTV 



, -STATt:.. 



1l7i(.il U'rifuii/ Jtltifftl KICFifiVUI f'OjULhtl' ^f€vJi tildes 



luPLLAR MECHANICS ADVERTISING SECTION 
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mENTORS 

WE OFFER YOU 61 YEARS OF 

PATENT EXPERIENCE 



THESE VALUABLE 



GUIDES ratt ir^VLHTORS 

C. A.;n,* *Cn. le^Nid Al'himrfi. 

In Dhiiiirinp^ ill clum uf oumuis iitiii- 

niiih% jfll inpTii|;HEi. fCckiTir rtm nf ilinu' 

■ inifi Lif iniiiiTrifr' (Tmt iIkrti iikIluIi' BlUlg llljj-t 

NiiionjI G»FPDFMn[}|ii u « ;|1 u iBLiiiidiMk. Vil efui 

Wi iniir£ fiiy m iiij uiratggiKi nf iiui- krtif itiri 4-f 
fjrpcllkiwr !■ paicyl ■iiinri IPM i.i|fdl ti^iL Atu- 
hrr Ifiir "tdrFilti iFin* b ilncumnit 

irriftAii4.if h> i|i |q iiMicioa will li^-E tii>> frwt 

iiiiai|TlFir Ii|[IiHhHI&. hi; |lJJni1 |ig*i^T4Hri', !?(■» 

PmiMi Vfni dn4 ‘^DfscniEiiu On ifoH ToGonm*f 
citLifi Yovr lB>iniigrii ,. 

Ftlj riug iH>j (Ji 

■prmnpinl^r . . (.ifi maia igir ui j>ileh[ 

— C'fHfmlt Oit P^rttr/ Lf¥t^ 

»PT A-VI^DIIIW tm . WASH., D, t. 

CfttnlsiBicn Ph™ »EiiJ t«i iKibnluiilv fret inj vLilind abFj|gicMMi u-h mj pur, 
j UUiT' DF^iail dlKUFkTMl, "l.>C1FhCnk9Fl 111 F«UI4l*i~. tlF|fr!.}»tr *lll| irJuf |T> II 
«u*iki fm iHTTiiiriFi. ''How U. E ]F^tji,ri.[ > Lm" mi] 'iMigjp mhiiii On Mnw 

C'lyuntTtillLIE Yulu Id^v^Ucih ‘ 



■J (lip-lh; nwijpoti TtErnw, Sflinl Ji in-Migdir. 
r . . diJiT (.III main li»ir Ln. uilehc niiiEtik 




nmL 




I'Pisr K.i.s: 



C. A. SNOW& C 

ke^stfrev/ Pai^yit /l/fistfurt SiPii^ iS~ji 




BUILDING 



I BOOKS 

r'FREE 

forexammotha 




5 BIG VOLUMES 

IVirii'l :,jtiFrtlR i JUsiycuriiJiiiir Srid 

fldUrriid Drill w? Nhip ill of TjfmKb 

1« you f-Lip Iro ^^^le OinTilnaUun. 

LCKFlf tVicTij 11%-TT twrulyllfi sc5 ImiST MiY It ja Lrt 

tihn mil tlHT Uil:!3|f4' ynu U amr l^iUniitirj ami l|i«n 
wtiafLIiri' iwr nift J^f.ih wont tc Imtjp Uiimie. 



Thii prJfT (mcl U'HnB atc? sci Jmw that ywryt'Tit 

atH’iil'rt IUiVl’ Ihriii U1I hanil fw" TigadY l*iyfclfthrtF. 
Bill Inna jif dollari* anp Itfeml ttg make JiHn 



^ 1111 the Uirnie McHlmn lEttU<rti I‘foi53-am mtorM JkO 
etia.rix«i tig rii.aliF tniMUFy carpanlaia iiaiMt 
, . ^ ^ . . rvpr Mnflhnrr. An« YOU ILcimIvj can >unJ. JdrivLMJtl 

from 9^rt ^ ftMah—do you knov Uii HFLekn of aaMniitJufl, laylna out. 
fffi;,? ynur chmir^ to eot thpaa CpR^ti-^uiirklY— uaallw, wTutoyl 

MuOy or n^rfe— Juat put yvur Arajtor vn what you want to know InaLajiilY. 

Carpenters, Architects, Cootrutors, Hone 

n till lie re A tpolH rnloo of farts TiiQ a<rt«i4 tiff cnnvertO’J into a told 
Tiiino of dfillAra, Jciir biiihigm savo muik-y anct tffam Ttoiw 



“ JP'”' mnt»y with ilw five bii; btwHi on iiwluto«iu™, can^nlrv 

IdTWl bullr] LnjPi. ^ ^ -I-.-"*!.....— I 1 

to ffattnuito corrcffiJy; 



rnton makn UiantM^lb-vrii cehi 
„ . . . , tfiniFactor* ■» alFlfii ht haod 

tiftmtoblff lolst tir Iffansltrjr litrtY ibff blw fffjuwya 

huild biwii-pa ean F«avio niDnBv hgf IparaJ 

now ■ " 

yiiu 

tlon 



huw 




,, laarnlnif tHiw 
. bLix^ am] nvnfo 
^ U. Hail whu want Id 

, iLU.. Ti.: I* atiouJd. bff cinno. 'Tlio 

Jiffy Index pucn hnrm-o ynur evc, wlthbuL wnatod lltnE, ijw ihinaB 
Want la kn^ Nnihina ovci-loakDci. Vmt t-iuln, buibiinir cflnhtojc- 

i nenlJuKi llxJitJJiif, {rLumliUi^a archltcclural drawi^ bTi anvi^ci. 

These Pr owtiiB lastmiMCiits Included 

Contpleto hi of dnwino Inatrum^Eito l( 
yen aand Hor thwa htindirvif tgooha 
Tt»M? InxLrumffuta an* TlMCTO Of Ihff BnoFit 
Cortnan allviur, are abtoluLcly arrnnto 
and ara jurfeail In volvoL IlnDd laaUiffrrlta 
nrx’krt ran, Roal (10 vaJiw, but Ir*e to 

^lU ^ir"D 1-KKFka.. 

Arnffrieoji T«hnleal Sbclwty*^ " * 
prawal Aym. at Mto jit B»ot. 4«», Chlxana. til. 
i 1 1 kg Ci;t bhiit *l iiae ai ¥o botilix 4ffuritiffa| aboYO^ Send them on 

ynnir fPCD -iITtf. I «1H jaiiy th* few rontHi dCFlIVory ebann, only anit wilt 
■"wiiiinp thrJn th4u-miffhiy and return thoni in igp (lojya untoxi ] iiiro 
lliffch, Ln wMiHt. t'ana I w||| Hhd ygn iJ.On and aftor Lhnl ijl.nn nfff 
►nimtfi tLdtH iJifli toial prLi.'o of only % l9.flO ix paid. Yno ar^ plan to Hnd 
inr thD drwriJnc I nJitf^iUirniD And ffffnn.uiE.lne moinljrrrjhlp HrtJiJffau of 

lLi« AjnerJeiLa Tiichnltail fiocletyT wltfiout ojitm ffboriiiii. 

Nj two »***„ ________ _ __ _ 

A rlilrgiij ^ _.♦______ ___ ^ ^ ^ ^ e je 

rrpB«j aiiagh ]ottor xtatlnjr ffjfff, smfil tivti-'t aamg gnd addruaa and itLit 
tL[ ai igaat nna buaineaa inaii a, a re tcraivoe'. 





4dOD lda«>T 
Plartt^Thrilli* 
Including 

AodBilPETt 

Jtoil A"iiii* wila 
MaliiMynl* 

^rluM 
HMerf WB*im* 
WLiwl" 

Rnilliir CiM-Oiiir* 
j|i«T[ Y-OQ^Bnunei 

llwliiffi 

auaiTt 

MffdFl .tlHiiiiaP* 
Modal »hlpa 
Hfedrl It»awxji 
Wilri Wh>*lB 
PiJa Cirirtfa 
f7ahl*wxTt 
flriatp 

Sbnti. Machlirrrr 
MiwHf 
in Dnata 
'I'dbncpnn* 
jLib^lodi 
Pnnw apard^™ 



Get Popular Mechanics Famous 

BOY MECHANIC 



rarv 

4 

Tllla la It FffUnini] U'CTff''a what you want! Voii 
know It'b tiifi frElo-w who con lin. ihiiyra — intake 
thlnsi that "wenrh." and '"ao^’' — (Kara ttif kma- 
pin in iwhBni and nt^whbnrhocid. Gpe thFi 

Meohanie" and enjor tliai pDiFqIariiY 
jYiarofftb Thrati [ainiiai booki slve thouMiuia 
ptaiu, klxikn., xnd arllnlB o-n DVrrylhIliB tha 
avttime boy wAnta 10 do aud ntaka fur hinuotl. 

4 Big Books— 7x1 OVz Inches 

A tCiral of 4.900 wondErFul ■'.■l— yo-q rati nan a L 
the wtit'ltlH'hrh ] In tamplffD Ixuilur m.lrr; wtti— 

tor er nucinii'r. BonuMhlhn iat ovrry |ilon<- — c v.* 
«ry time. E4U''h book La diffeTO ni— lutx wlxFUt 4nil 
lutor?*, buindTtHli of pLeiunra. Anyime eui ujidrr- 
Biaud and uae them. I^nrl tit tor Bnvk. t. A iw 
4. Wholt wt tor f7.W. Hpnt tT.O.D. il you li™ 
ip U. H, ar ptMmiiniUu Jiu.tpa.y poiiEiiuMi. Oii-v. 
jnaq.TM>tf a thtiU — 4nfrr nl Inai Dnie bon-k tu iy 
one — lodajF. 

POPULAR MECHANICS PRESS. iMmU 
244 Edit Onf Jiria St. Chlu«B 




900 WORKSHOP IDEAS! 



Hew te Maht Article* ef Bteiitv «i^ Utmtr tint Sell 




Opt the nwMit ™t uf your hnljljy. Turn naui 
Work tfhop bnuraintP Dmit, Tba "Make It 
Ifouiwif" bodk xlnawa ynu whnt to uiak.4 

aiul hafr to innkr |L. wJLK that "DmfflHkjDal 
touch' '■■— niiHla La-^^eyw-’^niaif liil 
.Ivconuivo arilfflDa of all kiuda. 

Newcit odltion — l>B0 pafoa. d:2iil 
vlgtaTHn T X to iaebra. Setit 
poaipaid forb.iXlnr in and 

tKWffnioDi pay 

poatma 

Order Kffw« 

POPULAR 
MECHANICS 
PRESS, 

Rnoln UliB 
IDfl Lul Dflfirlg 
Mrwt. QIIUBD 



"MAKE IT 
yOURSELF" 
includes; 

Toya — Modala — FuiaJ- 
turc — Oanlob Cquiptitmt 
— ftoiiwLtw — tipnrii 
^ulEuneni; — Aoto KinM 

— KadJa Eqiiipmatt — ■ 

WotkabofF Tqqla and 
Ma^hiHeiTif. AjticLw 
nn Warklnyt Womt. 
Matai, Lflathffr, 
□law. ^U.. £to. 
Eto. 




POPULAR 
MECHANICS 
NEW BOOK 
CATALOG 

Evrnry inan who rnada I'djHilar 
?i| eg^lunica will want thia new 
119>1tL llluHtmlwl catalaRua nf 
pTBfftlffMl, helpful ai]d money 
makLxia booka. 

It lUarrJbaa imp ^.OClO ln.rffFm.ii Im ud 

i.Mit|CifgLa.tJTa bMiLi, aJ[iaalFrilrainr u- 
r«afad iiBdrr k ihmvwnd 

eTiTTUikiia rmhi Jhl'ClUEST Prtt- 
VEJfTIOS to X-RAYB. -n 

nriMiinff iniila to ilie werlda BGlfT 
jinulJr^ owikv. Ten numl. «r« Il to 
■pimrliitr kto ntiM-. OaLy tliiiiErd edJ- 
thm Dnntod- ^*#4 raiir Utoia and 
addrAU- Phi J lata* torn ilunp to H*ef 
poalap no riHireofir. Da it tffdey 

PeptilAY IWKlianlci IPTfU 

300 E. OntflH* St., ChlMOe 



SEND 

YOUR 

NAME 

end 34 

STAMP 
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TJE just didn't fed like 'woik j 
or play^ Always draggy I 
and ^ worn out — often cross ■ 
and irritable. But like so many 
women, his wife knew about 
Nature^a Hemedy (NR Tab- 
lets). She put him wise. He found out what an 
astonishing dirTcnence there was in this purelv 
vegetable mjiative. Not merely partial relief. 
Instead thorough, cleaning action that aided 
in ridding his system: of poisonous waste, rc-^ 
freshed him, made him fed like a “miil ion / ’Try 
NK Tablets yourself. Note how gentJc they are 
and non*nabit 



formings 25 Cablets 
—25 cents at any 
drugstore. 



KDTO-N 

ITAtomorrd 



ICHT 



TOMORROW AtflICKT 



AtAOe ffUSBANO 

DRAGGY 



FREE 



” ibtmiv 

■ tnptatpfl ta 



lA^’kbVwd 
Lcrnbip ICci. 



1 JWU OianKln>'Tfi«rrtiH«t 

nf Ml IBdTWni. Hrtil ittaip rcTF E 
ta A. U. Li-iri Go.. D«* L JH. 




Arc you tormented with the itching torlurea of ecEcma, 
ruAhen, uthleUn^K foot+ eruption#, or other (ikin nfflictionfl? 
For niiick imd happy relief, use T^r. Dennis' cooling, 
antiE>pptfeH licjuid D,I>,D, PrESCriftioh. Its gentle oils 
soothe the irritaUHi atin, C|etir,_ greasekiH ami stnin* 
less — driea fast. 8tops itching instantly, A 35c trinl 
bottle, at any drug istorea* proves it — or money back. 



NclJokeTo Be Deaf 

—Every dent person knows 

Mr. Wnj miulip hniar tin wa ctti. twl< iJttr 

iMinfldAt ftJr lwejJt]r‘n*i‘yi‘H*.w(Lhli.l:ft ArlJ' 
ScuTEwr iJTtimd, llii wnrii Ihcm dm; tixl niuhL. 

BliMfeNMl hJ* hfiiJ 
' iHHHi. TiMrare tnnsiltte 
«i J«(m ^ Of »illo fiiD wtrea 
Q-r tiiiiUrrlM. Wiito for 
TliUK HTOftY. Alfo 
t>{»J[tet{la Dsntri'Pflo. 





T'Jw Plif 



^itiArtallSv Prum 



THE WAV COfHFANY 

aide. bau>?lL Mletltaa 




lan d lof Ci£bl«i T*dirr 



BUCHSTEIN^S FIBRE EIMB 

(b tfoCLhinR to ji'aur jiicm[>^ 
l^trQOir, rant, aioati, Itfriit. Euy 
na>mea|a, Bmces lor ail 
rormitlie. AEEnU 

D. BUCHSTEIH CO- 
114 frf Jin., Ifl., hi RHUir4Ul, HHA. 




fur you #*tfv w«*i( 
rsIslTir ROYAL ti(|UiLb 
bRbJr birds. DnJtn$ waiting 
fur hunilr*i}i Df |hau* 
Mndi. t:sBY tn r&Lffi. you Rct yuur money 
lur tbem when only ifays aid. Sca4 1-^t- 
U, £, fur partJoUlirH anij pICLlare' boah" 

WniG PR COMPANY, SiS Hdwaril St,. 
Mfirssa, Massachuiattc, Itefer any book. 





IVAen loririN^j Mt cJtanic^ 




IMPROVES YOUR APPEARANCE 100^c^ 
tSoNT lose that rugged “ouedoor" appearance 
, ,, that healthy out- in -the ’■sun -and -wind 
color Jiuc bccRusc yoa cui na loaRcr get out in the iu nihioe 
jnabediinAtalti Youctakeep iluEtaji and aet even more jf 
you wish it, right in the privAcy of your ownrooml JiHt a 
tew aiinuted a diyuAder A HeiJth KAy 5uo Laosp itip 
fitcads will tbioJe, yaa spend yout wc^’<eodi la Palm Heachl 

LOOK SUCCES5fUL-aB£ SUCCESSHai 

S I A good, healthy CtMtoftan hrs a aurpriiiag effect On yoaf 
nstaess success You look healthy and virile Hitd instamly 
commaiid aitention, Vnuf prospnous appearance makes 
people want to do business with you. Salninen hnd their 
sales actually increase after they Iutc acq uired a real hronre 
fan/ And you will hod yourseli more popular, for both tnen 
and women are attracted by that healthy Ootdooc iookl 

IMPROVES HEALTH AS Wai AS APPEARAHCEI 

■ The appearance of health is, based on actual fact — for 
Er^iieiit exposure CO the ukra-violei nyt of the sun tones 
up che cadre assiem, aumulatu the body into energy and 
vitaltiyp increases ^lajid activity^ builds up stance to 
colds , ^ , and aids id clearing up many skin diseases, 

4 TIMES AS POWEHfUL AS THE SUMMER SUN! ^ 

■ Now Health Ray has niade a really high q^ity, genuine 
carhon-arc siin lamp aviUable at a price withifi the reach of 
all — $ 7 , 9 f« In IS minutes with your Health Ray lamp you 
Can get the equivalenc ultra-violet radiarioa of an hour in 
summer sunshine. Compact* convenient, easy to operate, 
approved by many of the finest testing^ laboratories in the 
COuntryj. this tamp will be the Hrearesc investment you ever 
made I But don't take ouf wori] forii—testit for? days at 
our exi>en 3 c. Yov can't lose, and you can giici so much . , , 
mail the coupon for complete inrormatlon today, , . NOWl 



IF YQU WANT SUN. LAMP AT ONCE 
WITHOUT WAITING FOfi LiTfiRATURE 
Send It and lamp will be shipped at once — try it for 
? days — pay 46.95 balance or net your dollar back. 
Dr send with order, antTwe will include one 

box of tea carbona and bottle of Suo Ton Oil FRUfi, 
7-diy money back suaianiee protects you fully 1 



HEALTV HAY MFC. CO., 342 WEST 14T» ST, N. Y. C, 





fOREVEHV HtEHTBER 
or THE FAMIIV 



DEPOSIT 

auvsm 



TESTIT AT OUR EIPENSE-SENO FOR FREE TRIAL OFFERl 





NEALITH RAY MFO. CO„ INC., 

342 W. 14 th StTMt, DrpLMU, New York City 

S end me full details of your special FREE TfUAL 
OETER on the Health Ray Sun Lamp- 

Flame + , + + ■ ■ ■ , 

Pfeast u-Tt'/t Mr^J AfrXj or Min 

Address 

Cjty h, , ,‘. + 4 .. + ., + + , P 4 .4 State 44 ■ ■ ,,i,, 



111 111 ■ II I Hifttitai nil I 111 ! ■iimi liii I III 11 ■null 1 11 j I II 

ISii. H»IUi Kmj Utt. Ca., JK 4 
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MASTER SALESMAN! 

Thdi vrho brlnuiR In the nrdnni ia tho mon tb« biff 

momey. BiuilnreiK can't KXlST withaut saleHmcji fur there !h no 
prcHlt wltUoUt huIes. Altnoflt aiijfbcul]^ can mJI but lo bn a RflAE^ 
BairaTnan. tu ioLn the biff moDoy tO be at the top of the 

pnyrollninl In line for *’<eflul3va posltlonfl, ynn mlLatlinoir ''the 
tricks of the tradt” th*.jveemlnffjy almpta tnljiEH that huit Jwl09-< 
men use to eet the itnme on the uoitea ILne. TIicn'e Ofi!i omwF- 
tnnltLbs ffnlore for thiw type of tncn. for oom petition la keen anu 
Industry ^aotH men who kiiov ho v to mcEt buyGZ& to set their 
confldcQPe Aud a big batcb of ordera. 




Home Training Fits You for 

* cliff- in 1iiH< pn»4l "I piHfnppfiil JTt*n 

Bftl P.tV ia thp fciTin -nf Mtlnry-rr avmnijipiuB- 
oqv <-bf riEice nl I houuiidp ol nH-a. M-PDjF-t^' 

Tmi mr irl! In ^ plvinri miifi'-tp,- Ltifl 

miitikicw aid Jf«U iJiv Jd U? atde 1-v Iv i. 

■ppjk H fHiiTii rviMiln it* tbiiiit thtr 

■' ■ M ■ ■ wbif K^D- hnLp«^J diimiinHjrf bi^iI bluniiPri3i«l 

Bh Dkec. Jupi ifniL yiHir aiicf pad »ii|rrM 
B^ «ad wa wllJ T-nrmpri p-ntnciLlr,. -pn-mi’N'if 

I ImI K dibtp.||i li L'lkT iitfeJi and OJL ptnuNic 

■ iHinli Tlll^: kKV TD MASTEH 

BALE3MANeiHT" »» ^.rnitLy id »saloUl- 

Cilibq. SES'D THE CUUKiN iVOW. 



KaikthAl B4JnplnAa> TninhiT -ApiiwiiLkii^ DSpt. BUW! 
V,'. ELm StnaU CliMPV^i. lUkryil-. 



Veu inny lend ih trff nu<t pnatmUL dfia-Qp rd rnnir SpJpppiD'n'i Tmlnitai Hiil ini| 

■ can of r^Hir bwA "I'JCE XEY TO MASTEIL aALEHAlANwHlP."' Tlild devt 

D^[ iwLifuLp niP lpi Way. 




Banish Boredom . , . Earn Extra Money 
START TO PLAY VERY FIRST DAY 

Picture the joy of playing a anapt^y foxtrDt 4 ^ dreamy WLta nr 
mellow olcl favorite an the Xylorimba, fJo rcaWTl wliy yotl 
Ehouldn'tt Xyloriiiibn ia easiest of instrumenla to play nntl 
yet the moat Bpectacular, In constant demand by ordieatrm, 
mdio BtutiotUn Jit ImiffB nreetinffB and pnrtiefl. hilarveloiia 
opportunity to incrense popularity, make big eoftre-timo 
money. No botheraoine practn^e Or Eilercisea. With Free caay 
IcsBona you BctuaJly Start to Play Very Flrat I>»y. 

BIG FR.ee book tella all about Dcaffan line, liberal trial 

offer and fsoay payments. Scad coupon today for your Ireo copy. 



J. C. DcaffnnT Inc., Dept. '1I4S8, I7?Q Dertenu Ave.i^ Chicago 
^nd me. without abJIfftLtEQn. full dctallB of FTbc Trial offer anti 
ra^y-pnyment plan on the lleoffan Xylorlmba, 



Name 






-SI ISr.L^^ of LbiwarKfi il nee 31 i tSI H .H> n-S 3S. Ot Ii^t 
ii 4 P^p Jo of4|H#!l'jii Jo Itia Old UbH L*chI C-ori-' 

pany LliJrt. «llr it-JlKii-uL Bod ilvM Uia uvJii.( 

Uj hs JnJIrj- Im ldj<T, r'-wPrtl |mJ,J «^Uk SU.OI»LJHHI. 
iq. J! piiTTr.nl'iil ynifp |k hu ni^Hiiqp In uinli b|i4 
JlPpi'ppi^ JiiPl wplJi' a n>l4 '■llli y^IlT hEFiiiJ, 

sddrrpp rtkI si*rl dn-ip^ rd linili a-nd yp^ will <ihi r^ll 
4*l4iAi p-nd ruipp Itn- ymir pip Up- cTiimi iBpftr IrpiiT' 
UH li vil-pLl Alt [triMupitly whkJi m-tM- an- kiw, 

FdsUI life 1nxyriiK4 Conrffany 
Oep-t, RMN. SU fjllh f Yorlt 



World*s Lowest Priced 
Rotary Letter Printer 



MAKE PRODUCTS AT HOME— 

r-i1mfAi lEid ]jai|i>p1ii.|d nnriutlM. CfarmleiJ^ boJilpi, iiiit 

LbrJp likrbilibi<4, Jiipe pild vk1*r. ria i4piuurLi« II f, 

tii HK)f{, Flftifi'. Bp|I K^Pbl., J^Eplt EJ/IM f. -r 

im isajjivU B^id pJl UdMJ. 



OMN AN 
AGENTS 
SUPPLY 
FAnORY 



STANDARD CHCHICAC CO, 

111 E, Sniond St., Oapt. C^llS, Dartan, Oh|g 



PLAY A SAW! 

Pr^iiefl wanii|firfu.1 muila -lii SdAyW 

.r-quiekly ttaciiilqF ajul fllaetlcal 
TLuinh'rnH N; o noiM to n&d, no dr«iry 
nr^Dtjca pAicgoBB cuKmiiJ:^3. Siaoo 
1024 tkn'iPi^atiB of my *tu[l«ntii h«v» 
piniuml ETiendi. aUimd In abewq auiJ 
bfuulEU-LtiiiC emhefitru. Without abUita- 
Liun. write f.itfi DAY TRIAL ort'Elt now. 
MUSSCHL A WESTPHAL 
ion IAfat*r St., F«rt AlfcinaaniWis. 





6 WELDERS 



GOOD JOBS and 
Mighty GOOD PAY 



Do you want to earn big money? If so let ub 
know which of the following trades you prefer. 
You learn by dolngr. Practical work, Espert 
teachers,^ Low tuition. Personal attention. It 
will pay you to InVestii^ate AT ONCE. Just check 
the courses you'd like to take and mail today. 
You will rocelvo full InforinatLon, aheoLutely 
without coat or obligation. But don't delay. 



Check the Trade You'd Like to Learn 



□ Auto MrchnnicB 
n Aiilo Collluloit 
O Melnl PialnihtD^ 



Q Welding 
Q Spray PnJnilnir 
□ 'roTch Soldering' 



A El me 



AiUlrcKH 



Mntl the above to 



MICHIGAN 

TRADE SCHOOL 



Write 

V^ 

FfiEf 

CIRCULAR 



Adtir^ . 

TVJjen pfeastf laeiition Popular JfecAdiilcs 



3758 Wsedward Avinu* DETROIT, MICH. 
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ANY BOOK IN PRINT! 




delivered your door. W* par pattai»« StemiLiird 
nuthon^ H0*r boohd, popular edltl^ifu, (ict(ur, 
ence. medkDal, uiBetuiDLiial, chlldren'H buokp, djp. — 
■II at ■uarMftaad J5e°4 nuw far 

Clarkiuu'a lD3d Calatoff- 

PBpp wnie fur our RFHt llluatnud book cat- 
■ ratt nJoit. A Mhrrt ertUfSr In lltmilUJE. Th* 
bujhntf tuldo uf ^flO^OOO book lovm. TItb anna'cr id 
voiir ObrlHtmu fill problem. FUEE U you vmte 

NOW— TOPATI 

CLARKSON PU8LISHINC COMPANY 
1259 t. Wab»h Avm. CMICAOO, I LLlNOlS 



s 



TAMMERER 



Write fpf PUT Free Lift pf ethUal iohpplt 
that ceTTBflt ilHramtrtnp. 

STAMMERERS' fiUlLD 

340 Twmmmml h.-hll* 421 , BO«TOIIU HAU. 




-rtain. for all otcmIchsa, Hend ll.m for lbuhh 
P rodiiokiiji Profram ol J3 Triek lirawlnEa with lo* 
■trartloni). Cataloa of fTialk Talk Buppireo Fr«, 

RALDA ART SERVICE. Rapt. K, dehAaih, Wli. 

Dl AV PIIITAD 

rLAT bull An 

HAMAHN IHSTITIFlXl01tM,t4 Ptm, Dapt-FM-ll. HH«iukH,Wti. 




Nrtrihwnt. liDBiB of ^ludt 1> ipol 

of Dkanl ■mpjrtji'toiitil.. TiH»1i Italnlni. E^nlrlhibeil 
TT run. Bwva^fid tt«JiiAU:i i-iwcrtpliorn. i>rii 
BfiAm ^md 1^11" l^atnl^l- Howl fot THEE 

bii: UKfv. ntnel bluMl C*tAlot. 

L L- ADCOX TRADE SCHOOL 

Dipt. 11 Portland, Ortff On 



ENCtHEERINGr blTPAdCUUng. 4 Tl- 
aUan and pnlliw ra^Lo. BErVlClnjr+ 
JuBrlne afid MuTh teleCTBplir tauEllt 
triomuithly^ Nine inonutk' Btutlneermr 
T<ourie eni]|valerkt tg three thtb' eolleKp radJo wnrk. Bohoul «itab- 
llfkhed 1 AT 4 . Alle^pefiice lbw« Catalog tree. 

Dodge's InstEtutef Ada St,, Vafparaiso, Indi 





IP Rusty brains did squeak, zio one would 
have to warn you against trying to get ahead 
In a modern world with antiquated training! 
Keeping youp brain modern is Just as impor- 
tant as keeping plant equipment modern. 
The best way to keep your brain up to date 
Is to keep your training up to date. The busi- 
ness of modern liing men's training Is the 
business of the International Correspondence 
Schools. If your pay envelope 
is too thin, this coupon can 
be the first step towards ^ 

changing the whole course M*XP MOHE 
of your life. MONfT 




hajlwav 



'SThfFiCE 



CJJflA ^ 



MAJL 

CNMjEB 



START 



V U.S. ^ 

GOVERNNENT J 

k JOBS 1 



$1260 to $2100 YEAR 
MEN— WOMEN y' 



Many appomtments bcitig 
msde. CoTuman edu- / 



Franklin InttltMte 
Dept. Riet 
Rncheateri N. Y* 



cation usually *uf- 
ficienL 

Mail Coupon < 



immediately. 

Hurry. 



^ Gentlemen: Rush to 

me. FREE of charge, list 
dI LT. S. (jovenininit his 
piiy jobs d>tain^bk. Send 
r FREE 32 -paB« [rank drscrihing 
fl^larien. vacations, huurS. work, 
etc. Tell me how to yet nnr nf 
tbenc jobs. 



/ 

2 (aine. . . . 



A 4 drc«. 



INT FRN ATIDN Ai Cri K H tS PC? t) E NC€ SCHOOLS 



Baa Sd-l|.I: 1 ^ Scraniaif, PrnRk.'t 
IVltlkiKit DbE1r>M(Hi. pl«uB lend full Bboiil Lb# iirb'lccl 

IhTTore nhlDh I km*' ntarluMl X: 

TECHNICAL ANh INDUSTRIAL GBURSES 



D .^rehilfwl 

O Ari^klbnilUnl Dre(t4imAta 
Q bulNlLnc KfltiniHfJlia' 

Q CnnlTiclar Anr| UullHln- 
n ^ij-ueLlin] UrHiVinirtn 

□ ElUtlimH' 

□ RL#^trks4 Fn*inw 

□ I'lLihitrle Lwftiina 

G IVrtdkia, li^ErcEjii: Anil UbiI 
G IteBnljiii l^kicp 

□ Trle*r»|iti Elij(llV**er 

□ W-Oflt 

□ M nt^ha.iiirjil Tlnflnwr 



□ IliiiwH Kinchiia 

P Avmtiijit Eiijr. Q Aura Nlvcliphle 

□ i'fiiniiliiufl Q ItntilM 

B Air (-'andJtJantiv G !ie(l'lf:4<rtttHkD 
Htram EDaiDoeir 
G Eil,nni 

P Mhtwip lilnrlDopr 
P I'^ciaMrp Itlah**!' KhTi|l*r«r 
P UriiiiB lilnirli^eer 
P britliv hli j UllddlNg i-VKfntiMn 
□ SlU-V<4i'ilM( «lld 
p iUilfp □ IL IL. ] p Air B™kpH 
P Hn li. tftl'-tJlUL I'^OTBIILILU 



P yj bcliBJiiut lilmT Cjan m.11 P It. It. AkinnlmBa 

□ iJarhltiJaL □ Twlliinktr P tllwnilBlry Q ThB^nip^i- 



n Pb .1 E.’emJnaltBr 
P Ftmtiikj- l‘ni>7(-lEa 
O \Ip 1 hJ Wipfkvr 

n linllTTmBkrf 

D lionl lif MptiJi 

G MmiBJtnniifuiL of InvrnlithiiB 

BUSINESS 

D Bu.Jji.tm AlBniLBrpi»ri)'t 
O IliJilKtrljit ^lntiB$r^riiBDt 
O 'i'rB.fhc XI>Bncrn>^t 
O C.l'LAonviiiiiiiU'j 
Q Bcjukli; wulng 
□ Sf^relnrW WurL 
P t Ar-l^miuiut 
P h(jilHMiDB.nBlLln n Aid Verttnina: 
P HervJrB !dlfl.lKin SolHiiiBn^lilfi 



P C-mil UliiLog 
P ^Bvl^ifnii 
G Cnllrin ^luiufBirLuHiiii 

G Wihutrci. A I BlinfnDtluH lig 

□ AffriruJlunt D Fn»u Orawin* 

□ Punlt4:j' F«riitEiFj( 

TRAINING CQURSES 

P ] Jii Klujw C.'uvIb P Kiwni 

G StEunrniiijIiHy' Bl 3 il 'J'Tijhikg 

G CfvtL Sfirvici* P M»ll Ciifripr 

□ \fhlE CInrk 

□ t:riiiiJ:B SelLiMri 

□ Ihfik HuUJr.'tJi 

□ t'uRti^ I'F*[pirnt*ri; 

P H'itat Y»r CbJIbcb ^ubj^la 



P liruBlrmlliuf 
P CarCuuniaE 



P FuvLnBM C'Ul-riPinippilniiflf' 

DOMESTIC SCIENCE COUHBE 3 
P |‘rT,fp^3onkd llrwiKiik ln4 Q ^tJIllDEry 

Alhd l.)r«i«nu9E □ FmMdB ud (‘iwkrrT 

□ 11unl« PrWWj™Jiiyia 0 Tea Ituum Bnd t'»frlTrt» 

P A i 1 v .PijT rtif j:trwcinB.k I lit :^TnnBri^inBD.L, (,'BinrirJC 






Afijnc,,,-. 



„,l ff e. . . 





f’Ur 







rr^nrel — 

il 0HU. in iAfi apb^im In fJir jHlerii0ErDPaij 

r.'nij'iii|iuirdit‘w;e Rchiwli CD# 4 ETian, LfmiTwl, Ji^ciifrfdl, CjiHffda 



Wlicif, tcrifittfl j^tenjc iiifnllon Popuffir A/ecRfmi'cs 
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flmifihi 



REmCADI 



STAMPS and COLLECTING 

( CDntiml«d froin pa^'D 34A1 



Scm* of th* niiur sttimpw which hcoc {iieoi rnade (n^arfirbfe iFo col/fctori rc- 
ccntty ar^d which include many intcreMUng and b*aii(r/|i^ dttigns 



to collectors plays an rnipoTtant part in 
the postal program o£ most countries* 

France has issued stamps to honor the 
centenary of Rouget de Lisle, author of 
the Marseillaise, and for the one hundred 
and fiftieth anniversary of the death of 
Pilatre de Rozier, pioneer balloonist* Her 
most recent issues honor the famous 
French socialist, Jean Jaures, and the 
Canadian monument at Virny Ridge* Ger- 
many has issued two values for the Inter- 
national Health congress at Hamburg. 
Brazil has a symbolic design to honor the 
Eucharistic congress. 

A bicolored set of four values in very 
large siie has been issued by the Domin- 
ican Republic* These show a view of the 
ocean drive known as George Washington 
avenue in Cuidad Trujillo, and have an 
inset portrait of President Trujillo at the 
upper right, Italy has stamps inscribed 
“Etiopia,” in Italian and Amharic, show- 
ing the portrait of Victor Emmanuel of 



Italy, and bearing the in- 
scription of “Poste Colo- 
niali Italiane/^ A new 
stamp from Jugoslavia 
shows a portrait of 
Nikola Telsa* 

A novel set has been 
issued by Netherlands for 
the three hundredth an- 
niversary of the Utrecht 
University Foundation. 
The six-cent stamp shows 
a profile of Pallas Athene, 
and a twelve and one- 
half cent shows the por- 
trait of GysbertusVoetius- 
Danzig has a series of 
stamps to mark the one 
hundred twenty- fifth an- 
niversary of the founda- 
tion of the city of Brosen, 
and Cuba honors Gomez 
with two stamps* 

The stamp mistake of 
the year will be found in 
the Bermuda stamp pic- 
tured in this column last 
month* The yacht upon 
that stamp was to be the 
*'Vikingt” owned in Ber- 
muda, but a mixup occurred and the stamp 
shows the “Lucie," owned by an American. 



The Cover Collector 

Interesting covers from Shanghai with 
the postal markings of all foreign men-of- 
war in the harbor on stamps of their re- 
spective countries, and with a United 
States stamp and naval cancellation may 
be obtained through J, N, Lawrence, Reg- 
imental Hospital, 4th Reg’t.p U. S* Marines, 
Shanghai, China, c/o Postmaster, San 
Francisco. Send twenty cents in coin to 
cover everything. 



Coin Notes 

An interesting commemorative half dol- 
lar will be issued in connection with the 
one hundredth anniversary of the estab- 
lishment of Bridgeport, Conn* It will bear 
the portrait of P* T* Barnum* 
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tmi COMPl^TB, SIMPLE, PRACTICAL COURSE 
FOR BELP.IMSTRUCTION WILL QUICKLT CtVE YOU 

A Complete Mastery of 

MATHEMATICS 



^l l^pE^Te ncjw to advance ynur^ciK 
tf> an imjKjrtant job hy Mai he* 
malice Ttainin(i^ Mai hematics 
iH the iouTKliitioit of uU nic- 
rhjtnical and ficientlfn' work^ 
iind of Jill biiainessor industry 
bawfl on pcieiicp^ Witliout 
thitt cfwontial knowlx^liip even 
the moat cupublp nuiri ia left be- 
hind while others foiTs;e ahead 
to Ijetter jobs, rontraets, 

more money. YoiiJ neetJ mat he* 
matirs to solve technieai fmjli- 
loiiie and to improve, stjord up 
ivptl check on 3'oi,ir work and 
the work of olhera. 

Now you can Jei^rn mathe- 
mniica 1>3* an ejisy, inexpensive 
imd timt'*«avinR mcth^Kl, A 
ver>' simple and extremely in- 
terentii^g voiirRe in book frirm 
bjiH been pn-pured for ymi hy 
an expert who has dcVote<l a 
lifetime to tcitchinji practiciJ 
men the funrianiantalB of this 
imtiortant subject. 

MATHEMATICS 

FOR 8ELF-STUDT 

Sy J, £. Thampmnf A.M,, 

Pratt institute 

Ttti^ badkn ntart riiiht fnoEh the br- 
Riiminx a TiRvipir arithmetic 

that jcivi» ymi all Bjicuiul nlmrl-cutfl 
aud Lrifk iiLcthmln that HivtciiuntlcUH 
hniun of your liiTio Then thoy ko 
riRht into higher mBtbprualirj) and 
yuU lifjW ALtnpIc it u when nii 
i’x|K:rlr eipiftinp it for you. In no tiniQ 
nil you will bn iarkhn^ with 
tbi! iniMl flifficult tjURBiLLuiia an thiH 
tubjcct. 




A Coffiplcte 
Course and 
Reference 
Library In 
5 Volumes 

AiitliTnetic 

Algebra 

Oeometry 

T r igonotnetry 

CRlcuiiia 

1591 Pi|« lllulraled 



An Expert*! 
Simplified Methods 

Mr. ThorapjHui, the unthor (vf thrt-e 
bofykn^ lias had mnny yi'urA' I'lppri- 
cnOr iu liuttIliftrialirAl; trniniiuc. Ila 
pri^rhts oarh Inraptirikl liipthod aurj prr>blpni. in tlic plrMTi'pt, 
oimpltAt u.'ny. JirtB rijlht k.li]wn ter Ihci klac! of inForiiibll'ion 

timt you La your diiily wnrk. 

Send No Money^^MaU This Coupon 
for FREE EXAMINATION 

f O. Vin Kostrand Go., lirtC.. 350 Fourib Are., Now Vor h ”| 



Srtiil enp MATHEMATICS! FOR HEI.F-J=?TI1 HY In i 
vriliancfl. tMUiin n> rtnyit I wiH tiinrr rpnirn tne tmiuM pr 
NpnrJ you Kv.Ufi ra nrfU: payment and per mopch for a 

iDontikH — total dinqi-iujit friir caHfa). 

Nannj .. ^ . ..., 

Atiiimu ^ I ..T, 



City anil Btatp^ ... ... . . . . 

Itrfi'ri'non . . , . , . ... - 

.AiMre».,. . ... 

FOR FREE CATAJ-‘ 0 G of <?/ priMlfmf 

Rfrurhau nprl IrrAn fa/orniijffen rAfrJt ftprr D p M ii- 



Every Needed Facti Figure, Formula, 
Every ShortcDt and Special Method 
in the 

WHOLE FIELD of 
MATHEMATICS 

Now In ONE Handy Volume 

For t.ho first tiniiC you caa havo this wcallh of prurtiral mat Up- 
litutirnl iofortiiation^ rornrinn rvnr^' imilc luifl bioiinpeg. Pfin* 
drrtrrd iutu Olir hstuty hook far qitjek rplmuipe. Tlije Vnltirric 
|>U.ts lliithl At yOur flttpcr tipB inntAlit IjipLA ntiiJ rnrtnulus far 

iunlvina pvpry Kind rif mAihyroatirivl mlruhitlrin. Frnrii hun- 
drcils of diflpfrnt aaurreii, this prircIcK infomaUpni:i hiu lirrO 

BnttjcrefI toRpther, builcd down 
irdu bripf, "iniptr lanjutaKr, pmd 
ppp|l]i?d to urtUid prablpoiK- Cvriy 
iTinti ia busiii^A, tvery ainn Iti tho 
iijiithfliaftiiml Trsfifs, cvrry iimii 
who pver Ubcii h toni nr has to niikkir: 
nuletilallnuF or pstinuntrs in oflipp, 
.Hlmp, nr homo^ will find h^rr n 
tteasiiry nf rnoiiry-iziakinKi 
mon^y-fiaviDR idflu. 

THE 

HANDBOOK 
OF APPUED 
MATHEMATICS 

No EirpvlDUft knowlsdRS of mathomitlw in 

apfiiEidl Htudy bf required. Tlie 

lafnraiAtloh ynil WiuiL In cany lo 
anil. tiy luokkiiR It Up m tlis ladcx. Tl4 
bouK tahaB uptvtry 
Iruleond Rlreayou iwap- 
tioal pi#t>lthfln, PAMlly' 
wiirhvl rprniiul|iaf^rrAalv< 
jnjT every probleii] . 
ThoiLmnctH of gncplllppi^ 
smp]«H sbnw you ]uhL 
haW to Injilie ynlir ml- 
eulatlolu. If yniiT work 
lliVaEvm tnallicmstles III 
liny way tbia enmnisic 
reTcrcnc4 handbuuli Ie on 
i [uJbfpeaMatile iiwl of your 
equipment, Jt 1 a pn pmax^ 
ink time KMvnr for any rmp 
OohEvrtiKl Willi enRlnoer- 
Ins, archltcuH] rr, clcc- 
trloLtjhV cnMlianles^ eun- 
fltruollcm, AUtumablTon. 
tnoehlnery, tuHIpiitjji, or- 
sny ot lie r I a il UN l rl al 
Work: or witii pmiuatLiie. 
AuilitlnR, laanufaclurlnii, 
fifufils. or Aliy othrr 

bunlTiesn innthmiHlIcn. Xa praptLcat iuBn. no tmUHC owner wl:io 
makPH An oeruiHlnna] re-pAIr, rm iiltc Wlm hsN s homr work-^Tjop mo 
adofcl to be wllhout the VAluable Infortndtiuti qiLlckly founil la tliki 
b€>oh. A lew of the aubjrctf coi'errd: 




Entirely NEW 

Greatly ENLARGED 

KwImH thmuRkiDMU sreaUy ntandeU 

flTut orKI 



wlUt 



f'EW uaf^ 



la aro.jne. 

TFUIAL In. all »«aiuLiE. The aubJectR 
of autlp^^'R, tram. Qie uee pF Lhq hIIUp 
rutp. nml wr.fhu n™l nwREtum hnv* 
mn RivaOy E«UKt1icne4. VAiaabr* 
twW RmOlDriR deal WlUi Uib fAfilee dF 
■LrenRlh of malDriElR. tninriief. AlOi- 
Lp’jr. purl rpdlii. Amjnle new malprlpl 
ILRE h*on OtrnlBJttd on inR^pi|.n« Phop 
Rnd Phppl metal w<u-k, 
Inplly. an enUrcty aew UMNMiinvut 
rvt'PrP ujchauntlrcly line ITrept. fletd af 
tniEtiiEEP ttip thPtiulicPL Iti IIP nr w 
tiWm, mnre tluin evrr baftire, th|.E 
IjrvtA will Blimpllly ycinr nnipt Impor- 
(snt Jind piiEpiinr protueni n+ 

He iRcreane m Wric* 

T.14 ra^Rr Ijivlflhly IlluaUeCeffr 
SItehiR' rlnth bLncIlnM. TaE^D Hlxp 

m -g. R K tpCiHR. 



AdthiMlIc EjccavitJons and Meedianlea 

including SI [do FoiirKkllOm RxinUng 



HuIe> 
Algebra 
GDornolry 
Trlnopumeby 
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I WECe yOJ. UNCLE MATES . 
excuses AMO HE NEVEQ f 
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\ Firt uJatkwrr elathmd in ai^ 
* btMtoM twaving bnrnfnf plan« 



f I N a large field an airplane rests with 
^ tail pointing upward, nose buried in 
^ the ground. A group of men are gathered 
^ about the ship and to passersby this seems 
■ to be the scene of a serious accident. A 
^ closer inspection, however, reveals some- 
^ thing unusual about everybody and ev- 
y-erything in this field. 

‘ A man is emptying cans of gasoline into 
V'a deep tray beneath the wreck, and com- 
^ bustible materials heaped about the fuse- 
^ lage are also soaked with it. While puz- 
^ iled spectators gasp, another man delib- 
erately applies a match lo^he pile. Then, 
with the exception of two men dressed in 
what appear to be diving suits, everybody 
runs for safety. In a moment the entire 
wjeck is bath^ in Hsfmes that leap tVen- 



Suddenly a movement is seen in the 
midst of the flames. Inside the cockpit ^ 
helmeted figure appears to be struggling 
feebly for freedom, An excited onlooft^ 
points a shaking finger, 

“There's a man inside,” he screams, 
“trapped in the pilot's seatl'* 

His words go unheeded. Several sec^ 
onds pass, then the two shrouded figures 
near the burning pile move closer to thei 
flames and pass inside them. The helmet - 
ed man in the cockpit rises calmly from 
the roaring inferno, and is lifted out by 
his two assistants. They walk unconcern- 
edly toward a man holding a stopwatch, 
“Two minutes!” says the timekeeper. 
“Everything O.K.?” 

“Absolutely,” replies the man from the 
blaziog cockpit, ^ 
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PliDtoi br .^ttt]i4'nl]j'itri1 SrV-'t 

firw iightfrt ^Icthtd in ctb*MtCt iuitt rtanding amid ffnmc* u/ bUoins 
xhtp andf in aKbrttow having plana altar tilting iri blazing 

cockpit for fiva minutes 



*"How about tho mail bag ?” someone asks. 

'"Mail bag? I forgot it,” be cries. 

He runs back to the blaming plane. 
Through a wall of fire he walks to the 
red-hot cockpit. In a few moTnents he 
waves a bag aloft in triumph^ and pres- 
ently rejoins the small group waiting for 
him. When the bag Is opened the letters 
inside^ except for a slight discoloration^ 
are quite intact. 

Thus has man triumphed over fire, but 
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^Flat Cathode Tube Sharpens Television Imag^ 




Distorlion «f the tele vision pic- 
ture hnft been eotved in CeK 
inany by deveinpEnetiC of d flAt- 
icroened cnlhode-tay tube, 
ground with the uccuracy of on 
aptlcBl lunSi RcEcpIlon tubrS 
previouBiy had a ennvejt repro- 
duction lurince which rciuHed 
in vague defiuition and diatOr- 
tion. To design o flat-faced 
VaCUIlcn tube atrong enough to 
withatand oh (aide pres* u rn 
when Evacuated* A^merkan 
glass four-tenths inch thick wua 
used. For Lnrge projection— 
hitherto the apectatore had to 
ait close to the small receiver 
to aw the pkture — high volt- 
age is uHcdp eloctrona In the 
JiLift - bombarding the screen at 
12;,000 milea per second and 
proJsCtiBf a brilliant image 
three by four feet In area 



Focusing fAe telemsion 
tube on U three by toiiF 

foot ecreen and pro/ert-^ 
fny a britiiant image by 
high Voltagm. Obfrri^n 
tAe ifut eathade^ray fuhr 



IV/ff 

Fast Midget Racing Plane Has Fitteen-Foot 



Wing Spread 




with a wing spread of 
only fifteen feet was com- 
pleted recently. The 
midget ship is only nine- 
teen and one-half feel 
long. It has a fuel capac- 
ity of forty gallons and a 
cruising range of 250 
miles at high speed. Ra- 
dio receiving equipment 
is among its features. The 
planers power plant is a 
six-cylinder engine with 
a displacement of 550 cu- 
bic inches, ^ 



Angmbhnff th€ 



/«r rtf speed trruf 4 



Capable of a top speed 
of around 300 miles per 
hour^ a tiny racing plane 
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piVE More Miles per Gallon!" 
“Removes Carbon!” “Stops 
Oil Pumping! 

Pep Tablets!” 

When you see signs like these, 
stopj look and beware! Magic fuel 
elixirs and cure-all compounds 
that are sold in tablet^ powder* 
pill or capsule form to motorists 
comprise a wide-spread highway 
racket. There are hundreds of 
such preparations on the market 
that you can buy for a dime or a 
dollar, but few of them are any 
good. Some are actually harmful 
to motors. 

Recently a liquid 'Vegetable 
compound” said to be distilled 
from a rare desert plant was in- 
vestigated. The usual claims of increased 
mileage and decreased carbon were made 
for it and to prove it was harmless the 
salesman would drink one of the liny bot- 
tles that sold for a quarter right before 
your eyes. It was useless, toOt laboratory 
men decided after they had followetV di- 
re<jtions on the label and stirred half an 
ounce iqjo a gallon of gasoline. The treat- 

«4 



Topt (anl^ uscdf tp dat^rmint pcturat* nrri'aa#* oi 

ffateime. Baiouit putting mpth built in fiif0trn« fonfc hat 

tarn* effect at many dop^t and incrtOtmt carbon 



in the gasoline. The next step was to give 
the moth balls a fancy name and sell them 
at a good price. Ever since then naph- 
thalene, the basic ingredient of moth balls, 
has been peddled in powder, liquid, and 
pellet form as a carbon remover and fuel 
'economizer. Naphthalene and other cobJ 
'tar products really have some effect in 
.suppressing dej^onation, but unfortunately 



ed fuel had exactly the 
same characteristics a 
the original gasoline. ^ 
This racket starteii * 
many years ago, a gaso- 
line authority recalls, 
when someone discovereA'^ 
fuel knocks seemed to be 
reduced when ordinarj^ 
moth balls were dissolve^T 
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Topf fiitt bfting texted fur tttlphur onlvnt by Catifornia Tcaf- 
ing l^abitratary ttn4± bti^Wr udiuMting "4inacfc engine" ta get 
MflcI artl'r^A'nacfr qua^fi'^' a/ iuet 



t}ie_v create excessive carboti He- 
posits in the combustion chiim- 
hers, leaving the motor in worse 
shape than Jt was before. 

A typical “magic gas” powder 
about which startling claims were 
made was investigated by the 
Milwaukee Better Bus^iiiess Bu- 
reau. After its tests the bureau 
issued a \varning that the powder 
neither increases the power nor 
the octane rating of a fueb hence 
it has no cfTect on economy. 

The Bureau of Standards* after 
testing hundreds of such com- 
pounds* declared that ”in no case 
has the treatment □£ gasoline with 
one per cent or less of such dope 
been found to have any signiticanl 
efTect* beneficial or otherwise* un- 
lesit the dope affects the tendency 
of the fuel to knock or detonate*” 
A publication of the American. 
Automobile Association reported 
after similar tests that JioL a sin- 
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fiplen did mileage imprciv- 
er because it was highly 
radiqactiv^e. The labora- 
tory test stall rejected it 
too after tesb? showed 
that no matter vrhat else 
it might be good for, it 
w'as useless as a fuel in'- 
gredient. 

In another ease a lab- 
oratory tested a dope and 
found it did all the in- 
ventor claimed. The liq- 
uid had splendid anti- 
knock qualities but a 
complete analysis showed 
the material contained 



gle instance had been found in 
which fuel dope decreased carbon 
deposits, knocks^ or caused any 
improvement in the general oper- 
ation of the automobile to an ex- 
tent that could be measured* 

DonT let a money -back guar- 
antee fool you* One company of- 
fered to refund the pui'chaao price 
of ten bottles if they failed to re- 
duce the carbon. The company 
will do exactly that, if aud when 
a disgruntled customer comes In with the 
empty bottles and definite proof that car- 
bon was not reduced. The point is that 
few customers will use that many bottles* 
and only a few of those who do will both- 
er to claim the guarantee if dissatisfied. 
This is known as the “one tenth of one 
cent racket,” which is just about the 
of dissatisfied customers who 
actually ask for their money* 

One man who had a “more miles” corn- 
claimed he extracted it with kero- 
from a rare mineral deposit* Perhaps 
staff for an oil com- 
pany admitted after they tested it, but 
they couldnh find it improved gasoline. 
Another had a dope he declared was a 



ifolatitity vf fumi ta which flop* ham been otl^td' 
beloW^ ditcoiortition of upper dieh ehawe exeetsive gum farmed 
in 4 daped gaeiftine 



tetraethyl lead, a recognized anti-knock 
compound, which the “inventor” had se- 
cretly added to his mixture. In another 
instance an aromatic compound extracted 
from Indian tea looked good until it was 
learned that copious quantities of benzol 
were required in the extraction process. 
This was a case in which the discoverer 
'Vims unaware that benzol alone is a very 
effective knock suppressor. But benzol, at 
about forty cents per gallon, is too expen- 
sive to use as a knock inhibitor in the 
quantities necessary. 

The oil companies are not interested in 
testing compounds of lead, iron, nickel, 
aniline, benzene, or xylene. The anti- 

iContijilled to 1S4A]k 
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Thousands of Tiny Things in Odd Collection 



t 

Tenu 




IrUi ptfftct tittle 
fUghtr rvajing pfayrf an pin- 
tteoii^ Bottom, Comparing foun- 
tain p*n with midget Pard mo- 

tor, rpftrk ptttgi tiny elmetiit 
motor and miniature Lindbergh 
engine { tight i 



that time he %venl blinds 
Also in the museum is a 
Chinese junk with sails 
set, sixteen men on deck 
and eight portholes be- 
Hb hind each of which stand 

two men, with 257 Chi- 
nese characters on the 
bottom of the jtmk* This 
object was carved from 
the pit of an olive* Then 
there is a tiny electric toaster, one-half 



Throe thousand silver 



oons that fit 



into a hazel-rmt shell, ivory camels small 
enough to pass through the eye of a needle 
and 25,000 other objects in miniature are 
in. an odd collection of tiny things assem- 
bled by Jules Charbneai i of Spii l i nnr i 
h, Th^ collection also includes"^ ^jm 
head of which is engraved the 
Lord's prayer, a feat which occupied an 
artist for twenty^ ve years. At>*4\c end oE 







inch wide and three-quarters of an inch 
long* The smallest Ford motor, a four- 
cylinder model which will run, is one and 
one- half inches wide. It Is only a £ faction 
■smaller than an operating model of the 
Lindbergh transatlantic plane motor* Also 
there is a Bible verse wnlten on a glass 
plate and framed by the eye of a small 
needle, but invisible to the human eye. 
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Twin Unit Starts “Installment Plan” Train 




One car a double-decked sleeper and 
the other an observation -lounge^ a lwa=— 
car articulated unit has been built as the 
first section of an “installment plan” 
streamline train. It can be used as the 
rear unit of a train of old type cars today, 



and by adding similar cars or ar- 
ticulated units an entire light- 
weight streamline train can be 
built Up, The twin unit weighs 
about the same as a standard 
steel sleeping ear* The forward 
car has sleeping rooms on two 
decks, the uppers reached by 
three steps. Rooms are air-condi- 
tioned and have Individual regu- 
lators for heating and cooling. In 
the upper room there is a luggage 
lockeTj and a folding aluminium 
table in each room can be used 
for writing or sendng meals. The 
iib^ervatioft car contains a com- 
partment, dnuble hedrooms^ buf- 
fet and lounge. The body of the 
cars is of alloy steel, and their 
interior and furniture finished 
with aluminum alloy. Outside, the finish 
J.^igii.P-g2ytaI shade accented by black and 
gold striping. A streamline slflrt along the 
sides conceals the batteries and tanks un- 
der the car, but leaves the trucks exposed 
for servicing. 
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t tSljTni'fie ’Hhe aisles the "CitY of Los ^ngelai,'^ and corner lamps 
in Bdcti b«rfh focus buFtcti oF liqhi' Over vt>ur shoulder, 








Lukcheom on fK« tr4nicon<tin*nt4l ttre4inlin«n ii tsrvfldl 

on A Hay fofdt info th* *hedd. 



PART II 



I °T look ninety years to iitart the revolution that 
sol file St roamline truhj on its tirne-ahaltering 
eareer. You knew that revolution had come when 
you read that tlie fiery old iron hors*' liad been 
stabled and in its jdare, tniiliut; a string of eoaches 
straight and smooth as an arrow’s sliaft, was no grimy 
blaek engine but a strange new' power car of ^Volmlt and 
samsuta blue, golden olive and pimpernel searlet/’ Like 
an arrow the streamliner shot across the country, caught 
the public imagination, bis^koiied a new" generation that 
thought the railways outmoded and slow to come for a 
thrilling hundretl-rnile-an-hoiir ride in this ahiminum 
bullet. 

A new era in railrua<ling was hegitTuiiig, yet its see<ls 
were buried ninety years ago. For the streamline train 
w’hk first prophet ieally suggested in a British patent 
granted in 1846 to JSir Henry Bessemer, inventor o£ the 
Bessemer steel process. He proposed a "w-edge fonn^^ 
for the piston carriage of “atmospheric railways,*' to 
“diminish atmospheric resistance and allow the carriage 
to move at higher velocities with less power. The wedge 





Tv'^ 




Walls of th« "^CitY of Loi Angelflf" lEopa inw^r^ toward 

the top, end there h a radfo built in behind a metel grille at 
the end of the lounge car, above* flelow^ the "City of Sen 
Frenciico'" nean the Chicago terminal after Iti 2,261- 
ipn'nt over mauntaini and prelrles* 





More liJiA an inHmata club focim than a railway car, ihe raar and of the Aiton railroad*! 
"Abraham Lincoln" k an alr-conditlonad lolarium. 



t'oriii may liy ui?ied both in tfu.* fore aiul 
hiijcl imrt.s of carriajres or of trains, in 
addition to the elosinp: of the inter- 
nuHliate s]>aces."" In lf^65, as the Anier- 
ieaii Civil War dosed, V, S, patent No. 
49,227 was isstied to S. R, Calthrop for 
a train <lesi|'iied to dimiiiish wind rc- 
sistaiier, but tlie tniiii was never de- 
veloped. At the turn of the eentury the 
''Windsplitter/^ Ameriea^s drat stream^ 
line train, was given trial on the Balti- 
more & Ohio traeks in Maryland. It was 
designed by P. U. Adams of Chicago, 
a “newspaper man. It never was placed 
in scheduled service, and the streamline 
idea slumbered on. 

The epoch of the streamliner w'ss bom, 
at last, of necessity. In 1920 the Tail- 
roads carried a peak-year load of 1,235,* 



mO.im passcngci“s, In 1933 only 433,- 
000,000 passengers chost* the rails for 
their thoroughfare. Passenger -miles 
dwindled from forty-seven billion in 
1920 to a little mote than sixU^n billion 
in 1933. What drastic, dramatic gesture 
could lure back the hisl passengers to 
the rail w^ayst 

The streamliner was the answer. 
Dramatic ** packaging for the traveler. 
Mighty powder plants wrapped in color 
— ^ 'sarasota blue and pimpernel scarlet/' 
for one — that would draw’ thousands 
every day to vrateh them roar by, and 
w'ould 7 )ilc up a w^aittng diat of pas- 
sengers. 

The railroads borrowed style from 
giant air transports and from streamline 
automobiles. But speed called for more 





Lunch counter 



lervice ii tn innovation on th« "Abraham Lincolnn,'^ Here the Chicago-St. 
Loui> pauenger ii terved quickly at reawnebU prices^ 



tbau meve styliutt, and the railroads 
went to tlie automotive manufacturers 
for an engine that would haul miJlion^ 
pound trains — built at a cost of -a dollar 
a pound — serosa the continent day after 
day at eighty and ninety mile speeds 
without breakdown. Speed was nothing 
new to the old iron horse, for a record 
of 127.1 miles per hour marked up by 
the Pennsylvanians Broadway Limited iu 
1905 has yet to be challenged by today 
fast trains. Even today the Chicago 
and North Western conventional steam 
*'400” matches the better than milc-a- 
minute pace of the streamline steam 
'‘Hiawatha'* and the Dieael^leetric 
‘‘Zephyr** between Chicago and St* 
Paul* Hut 8u*stained s[>eecl, a thousand 
miles nightly from Chicago to Denver, 



two- thousand-mile sprints from Lake 
Michigan to the Pacific, called for an 
engine with long-distance stamina, and 
the Diesel was given the assignment, 

Climb into tbc massive yellow power 
car of the “City of 8an Francisco/* one 
of the newest and moat powerful of the 
growing fleet, and watch the engineer 
start his eleven-car streamliner on its 
journey of two nights and a daj^ to the 
bay city from Chicago* Half-w;ay across 
Nebraska this speedster will overtake the 
steam train that left Chicago eight hours 
in advance. 

The Diesel-electric engineer is half 
automobilist, half electric motorman. His 
“fireman** — an obsolete term — climbs 
down into the grey poiver r<x)m that re- 
sembles the engine room of a great ship. 




IN[>OWS mala u p p a r 

bar4iit of Ht* Califcrnia-CM* 
C*q« shvflmfmart attracfiv*, 
anci tkara ara foldiii^ $tapt tn- 
»taad of la (f dan. tfia 

ckaf on a ipaad train mikai a 
lalad bowl. 



starts the Diesels as you would 
start an automobile engine, 
and rejoins the engineer in 
the eab. Three auxiliary’ 
motors have already been run- 
ning, furnishing power for 
lights, air-eonditioner, brake 
lines. Given the “highbalU" 
the engineer releases hia 
brakes, seta the motor in 
** stories” and advances the 
controller to Speed 2/- The 
mighty locomotive starts for- 
ward almost imperceptibly — 
a jolt is all but impossible 
with articulated, shockproof 
coupling — the controller is ad- 
vanced again and the purr of 
the Diesels becomes a roar as 





C A N A D A * S fir»t 

topi 

41 9i«nt »td4m locomo- 
tiv* h«ui<ng crdch p*i-^ 
Miiger frdtni of th« 
Cflftodiao Ndtioflat rail- 
rofldt Coiitor^ a viow of 
th« conffoli in tf»o cab 
of B Diof dUolactric 
powar CBt^ and bolow, 
the Milwaukee roed'i 
“Hiawefha'* ptittin9 on 
1ti ipectecyler daily 
ihow between Chicago 
and Sf« PauU 







Frontier d ayi #re rflcn ffTTi bered In thTi unique room on the "City of Denver*'’ Wfth IH pine 
wells deeoreted with old photoqrepht and posters^ it is reminiscent of the pioneer west* 



till* di'ivp draws more ami mort* 

power* When the train mielut^ n s[jeetl 
of thirty miles un hour the eont roller 
is throwu hneh, m< if to shirt gears ^ the 
motor ia switched from series" to 
''pjiraller' and agaia the eonlroller 
moves for ward* Ther<‘ aiv eiglit sjieeds 
on the controller. At sixty niile>s an 
hour the enginetT switches lK\vond “par- 
aller* into the high eruising range, and 
the streamliner hits its strule. 

Like an automobile^ the Diesel is 
wateix'ooleil and tlie oix'w must keep its 



tempei'iituiv ai'^nmd 160 degrees. Dials 
in the cab show the engine temperatiirts 
train speinj, and air-brake pressure. 
There are warning lights to indicate 
overiieaied mol or and iow luhrieiiting 
oih Instead of semaphore signals, tlie 
autonmtie train control dashes a light in 
front of the engineer if the track ahead 
is obstructed, and if he fails to reduce 
speed in aeknowlcdgmciit of the warning, 
the train is automatically brought to a 
stop. Temperature of tlie motors can 
(Cmtinm^d t& p(uje 1S2A) 







j^,JVo eight-cylinder motors set at forty- 
^ivS^degree angles to the transmission 
^aft, with a single clutcht give rentiark- 
able smoothness and flejtibilily to a sleeper 
^us just built tn falifomia. Accelerating 
swiftly like a steam-po'wcred vehicle^ it 
cruises at hfty^five miles an hour yet trav- 
els smoo Lilly in high gear as slowly as ten 
imiies an hour. The twin engines are at 
right angles to each other, connected into 
a single bevel-gear drive unit that pro- 
vides sixteen-cylinder synchronized per- 
^IprmancG. If one motor fails, the bus can 
travel on the remaining engine* Being 
►interchangeable^ a new motor can be in- 
stalled with lUtleJoss of time ^l .the re-^ 






axle 






LatiTMl jl^apgr bui and interior vjcuj of eompartm«rtfs 
during doy traU-ef. Dtagram i/lujfrutit« fjou;jr i(s tLcrin 
uf€ Jo drivr ahaft 



and is of the ""sleeping car” type with eight'?_^^Gas a pmeappFe with acetylene — the gas 
\ comB^rtments, accommodating thirty pas^'^used in welding torches and once used in* 
seng^^s as a day coach and twenty in^ automobile headlights — ^and your pineap- -f 
• berths at night* There are four recliningS pie will blossom and bear fruit four times ^ 
c^irs in a glass- enclosed front obseiVa-J[ as fast as if left to nature* A patent grant- 
tioH'' compartment* Each compartmeniy ed to a Hawaiian pineapple grower dc- 
^■cor^ains three single berths and a lava^ scribes his method^ of treating the plants s*- 
^ The motors are mounted at the rear^ with acetylene bef(^ their normal flow- ^ 

the bus, which is built of aluminum* eiing period. The pineapple plant is either * 

y ' ^ gassed in a sealed chamber or sprayed ^ 

COnr Bureau of Information will answer > with acetylene- saturated water* Five t 
-^questions regarding articles in this maga-'^ treatments of twelve to eighteen houi;s.are 
^ine, if accompanied by return postage* S enough to speed np tha ripenm^prdcj^. 
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Stamfj Collection on Wheels 



the can. The holder pe^ " 
mils free circulation SD- ^ 
air and sunlight about > 
can and also prolong^ 
life since it retards rust^'^ 
ing by keeping it off thf 
ground , x 



<l 1 1 0 Covers Every Inch of Auto 



Sound Projectors ^ ^ 
on Tower Give w 
Race Results ^ 

* rtiS ^ 

Atop a tower 100 feet^ 
high, super-power pro'^'^ H 
jectors will announcd!* 
race results at the pret-'^V'^ 
^el-shaped IL^naiseve 
Kacaw^;y^-aL-We s t b u r y 
Long Island, addition 
to spnouncements, 
scrip'ficfns and radio^ ^ 
broadcasts also will issue 
from the projectors, into^ * 
which may be fed a total J _ 
of 20,000 electrical wattS®^ ^ 
from a bank of audio am- J f 
plifiers* This energy iiiy 
converted into 10,000 acoustic watt^^ ^ 
Grouping the long-range projectors^t one ^ 



Automobile covered with thvhr I0,0S0 Uf ampf, Five girh worked for 

tiJf utmmkm paMtiiig thm CDllvi^l'f'td^Ji oA th* Cftr 



\One stamp collector has evolved a novel 
way of displamng his collection of more 
than 10,000 stamps. He set five girls to 
work pasting them on his automobile. 
When they finished after six weeks of la- 
bor, every inch of his car was covered 
with stamps, thus transforming his auto- 
mobile into a rolling stamp exhibit. 






1 







point Instead of placing 
smaller loud-speakers at 
different points accom- 
plishes clear and distinct 
.reproduction, free from 
"confusing echo effects, it 
is claimed* The search- 
light-shaped speakers 
atop the tower have their 
1 sound beams trained so 
^ as to cover remote por- 
tions of the course where 
* spectators park their cars. 



a R^CH^NlCS 

' Antelopes Rii 



Baby Antelopes Ride to Zoo 
in Rancher^s Flying Boxcar 



Outboard 
Drives Small 
Water Pump 



Wy^fUmt runvfimr 
i/i tufiich 



Attached in place of 
the propeLLer, a compact 
centrifugal pump for use 
with an outboard motor 
supplies cottage or camp 
with an adequate water 
supply* The smallest single-cylinder out- 
board will deliver a full stream through a 
hose 250 feet long, while small twin mo- 
tors will handle two streams* An old bar- 
rel, elevated for a gravity supply system, 
can be filled rapidly for fire protection* In 



unfaotfs one of fiiE ^by^riJing antmtof>*s fro 



S 



tha pfdiiiti 



I ) /y I ijl 



Twenty-ffiree'ii^y antelopes from the 
plains of Wyoming rode the skyways in 
style on their way to eastern zoos. Round- 
ed up by Cha rles J. ^cldani-at hi s Pitch- 
fork, Wyo.p ranch, they were loaded aboard 
his Symg boxcar and" flown east* Several 
were delivered to zoos in American cities 
and two were consigned to Germany 
aboard the Zeppelin ^‘Hindenburg,** 



■A-i ^ 



Hin^e Screws Started at Center 



by Using Special Punch 






Outhoord motor oporating Ll^al■r pump, the 

pump ottaehtd to motor 



tests the pump delivers thirty -five gallons 
^ per minute with a two and one-half horse - 
power motor running full speed. The 
pump works on motors from one and four- 



tent^ horsepower to five hqtBepowM*, 



iepowM*, 

H Pi . 0 # 



Screws can he 
started accurately 
at the center of 
hinge holes by us- 
ing a simple tu- 
bular steel punch. 

Through the mid- 
dle of the punch 
moves a sharp 
pointed pin which 
is driven into the 
wood to start the 
hole for the wood 

screw. The lower, beveled end of the 
punch is inserted in the screw hole in the 
hinge, the beveled part centering it ex- 
actly. Then the protruding end of the 
is struck with 
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LEARNING FLY 




^an/«r officer t i9p, w/>rkinf »it ^n* of etipfMr 
wngines andf bml^ujf a mtudmnt studying th^ mechan- 
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C^JT’REMACY on the ocean airways Hes 
in the hands of a small band of airmen^ 
the most skillful transport ofhcers in the 
world. 

Flying frpwp^jtTr Ppn Ar^-> eriran flip pers 
pass throygti the? most intensive training 
ever given to men in charge of land, sea 
or.atr craft. Now' five years old. the first 
^Dcean-' flyers’ school w^as organised by 
Col. Charles A. Lindbergh and other rank- 
ing officers of P.A.A. The school began In 
the Caribbean area, but now its opera- 
tions have been extended to the Pacific^ 
and soon they may include the Atlantic. 

Anticipating a boom in transoceanic pas- 
senger^ express and mail service^ the com- 
pany is training enough ofHcers to handle 
the clipper ship.>? when they are ready to 
go. More than 100 men already have taken 
their ifinal examinations for responsible 
posts. They arc the nucleus of a small 
army of expert pilots, engineers, radio op- 
erators, mechanics and navigators who 
will be in charge of Americans destiny on 
' * •» ’ ^ .. V, j ^ 












tHe CLIPPERS 




the ot'caii Eiirwayfi. Five years ago, engi- 
neers of llvis international air line were 
convinced that long-distance ocean flying 
was not only practicable, but that it would 
become an accepted fact within a relative- 
ly short period. Tliat w'as w^hen Coh Lind- 
bergh and his associate.? mapped out a 
course of training for ocean flyers. They 
w’orked out the first conception of a flying 
boat crew as it is kiiowui today: captain, 
co-pilott navigator, radio ofTicer and fllghl 
engineer* All must be specialists in their 
chosen field* but in addition^ they must he 
inlcrchangeahlc* At a moment’s notice, 
one officer must be able to assume com- 
plete responsibility for aiiothcr^s duties. 

This is like having a train conductor 
wdio can drive an engine, and an engineer 
who can pinch hit as a conductor* To train 
men so exhaustively, schools were set up 
at divisional headquarters. Pilots^ no mat- 
ter how extensive their experience; passed 




Crtw Mfrvieiifg & clipptr ship with thv aid of a part- 
abla icaffald and^ httoWi pitot and radip operator rn 
cahin of vlipp^t 
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Trim etipper whip crKW, at top, raody far a /tight. Canimr, lic^a 
«/ tho anginat of a dippmr. Bottom, officer Iff nooifotjon room 

ot c^'ppcr ahip 



through instruction in blind Hy- 
ing, and were given a chance at 
the controls of all the common 
types of aircraft. All flying per- 
sonnel took courses in meteorol- 
ogy, navigation, and radio. New 
pilots were given long training 
periods in engine shop work. For 
years after joining the line, they 
served as assistant pilots, as jun- 
ior officers, and clerks in charge 
of every detail of clearing cargoes 
and caring for passengers. 

The requirements for becoming 
an apprentice pilot in the ocenn- 
flying school are unusually high. 
To qualify for training, a candi- 
date must be a graduate aeronau- 
tical engineer, the holder of a 
transport pilot^s license, and not 
over twenty-four years old. If he 
passes the preliminaries, he re- 
ceives a thorough education in 
the international transport busi- 
ness. This takes in a lot of ground. 
It begins with traffic handling and 
clearances, then leads to radio 
construction, radio operation, en- 
gine mechanics, airplane mechan- 
ics, and piloting* 

To become a Enished clipper- 
ship officer, he is also schooled in 
foreign languages, mtemational 
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OFT'LAK ^ilEriTAXTC’S 
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law, Uiternational maritime law^ seaman- 
ship and kindred subjects. If these courses 
are passed, the candidate is in line for a 
rating as junior pilot This rating implies 
he is a qualified traffic man, a licensed 
engine mechanic, a radio operator, a li- 
censed mariner and a master seaman. 

The next rating is flight engineer, for 
which the requirements are still higher. 
To become a first officer on an ocean clip- 
per, you need at least 5,000 hours of trans- 
port flying and at least three years of 
service with the company. You must also 
have a supervisory knowledge of engines, 
airplane mechanics and radio operation, 
besides being a graduate navigator. The 
next highest rating, captain, requires 7,000 
hours of experience in transport flying and 
four or five years with the company. 

Officers who give evidence of superior 
judgment and ability, and who have all 
the foregoing qualifications, are in line for 
the highest rating — master of ocean flying 
boats. This title implies the holder knows 
how to man every post on an ocean clip- 

{Cafitinui’d to paifD 139A) 
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An ittf^t-¥teii9naS airpori u/here etipper jAipi land 
and dvpart and^ fttlauff si gnat light tor nn approach- 
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POPULAR MECHANJUS 

Secrets of Earth* s Interior 

Revealed in Mineral Ha 



headlamps carries suffi- 
cient current to dimly 
light the lamps and has a 
capacity sufficient to pre- 
vent fire when the circuit 
is shorted. In addition, 
the system has a thermo- 
static switch in parallel 
with the resistance which 
periodically bridges the 
resistance and causes the 
Lamps to light up bright- 
ly. Another system has a 
thermostatically con- 
trolled switch which 
causes the headlamps to 
Hash on and oH when 
there is a short circuit. 



Hydraulic Car Jack 
Pulls Fence Post 
Up with Chain 

Fence posts and even 
small stumps can be 
pulled up with an all- 
purpose hydraulic jack 
designed for use in auto- 
mobile,. garage^ farm or 
shop. Twenty inches high 
at its low point, it has a H Ft of fifteen inches 
and can hoist 3,000 pounds. The chain and 
hook employed to haul up posts are de- 
tachable, and the base is demountable. A 
pin-point release valve allows automatic 
and positive control in lowering the load. 



Deti fn of m^Avra/ hailf mhowing rf J ufatl of rcHTilF Intido ar« 

ou« txhibitm uyhith http to faff himtary of warth^r inimrior 



With its walls constructed of rock strata 
found under Philadelphia, a mineral hall 
at the Academy uf Natural Sciences re- 
veals tFnr"sS:rcts of Ibe earth's Interlorr 
The mineralogical age of each strata in the 
walls is shown, with the strata drawn to 
scale. The entrance is like entering a 
cross section of the earth. On one side of 
the door are figures of animals which oc- 
cupied the earth during the various ages. 
These figures are reconstructed from fos- 
sils. In the hall are exhibits showing de- 
tails of the earth*s interior. 



\\^ Car Lighting System Guards 
.^aitist Road Trouble ^ p- 

DesigneoTo Warn tnfe motorist or trou 



DesigneoTo Warn tnfe motorist or trou- 
ble in the circuit, and at the same time to 
keep the lights burning sufficiently to 
reach a garage, a new automobile lighting 
system has been introduced. When a fuse 
blows out, or other trouble occurs, the sys- 
tem gives a noticeable signal.^ A heavy 
resistance corfn^ 



Jtrhing a tones putt ouif' of the ground it d titnpto 
fob with a hydrautic izufo Jotk and chain 



iCirCUl 









Topt rieht^ tht nvu;! StTidebtiktr. Ltft, phata^dia^ram of built-in dmfi‘owtrr. Bottomt Irtt, tkttch rhowine 
hoti> hypoid oxtM pmrmitM! taiOmring body ttoar. Bottom, right, pit and maCof ettafitr 



high speed; improved shifting which per- 
mits the amateur to change gears without 
clashing, and an oil and motor cleaner 
which eliminates frequent changing of oil. 
Except for seasonal changes in winter or 
summer^ the oil need not be changed. In- 
stead, a new’ filtering element is installed 
in the cleaner when the oil becomes dirty. 
Instructions on the crankcase dip-s^ick 



show when the oil is regarded as dirty. 
Another innovation is the built-in de- 
frosting equipment which is used with the 
heater. Two air ducts opening just below 
the rear of the windshield at the top of the 
instrument panel carry warm air upward 
and against the windshield when connect- 
ed to the heater, This wami air clears the 
windshield of frost. 



Auto Makers Turn 

That the automobile industry is 
turning from its former goal of 
more speed to simplified control, 
quietness of operation, longer life 
and economy is indicated by the 
193T Studebaker. Outstanding in 
this htw model ai^ the overdrive 
transmission which may be cut in 
or out at any speed abox^e thirty- 
five miles per hour by operating 
the accelerator; the hypoid rear 
axle which permits lowering the 
body floor without using a tunnel 
or sacrificing road clearance; di^ 
reel -acting shock absorbers built 
into the chassis; the twin lever 
steering for easier parking and 
improved control at road speeds; 
rubber-insulated universal joint 
for smoothness and quietness at 
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All'Metal Plane Makes Five Miles a Minute 

i- ' 



mhtp im an iin^J<-tfuterr liHtS-Wtng with 

a 7S0-horw^ppMMtmr vn^fnfl and cafNi6l« of a spwit of 300 milos pOt bouf 



Capable of a speed of 300 miles per hour, 
an all-metal war plane recently under- 
went successful lest flights in the east. 
The fighting ship is a single-seater, low- 
wing monoplane equipped with a 750-* 



horsepower engine. Among its features 
are completely retractable landing gear, 
wing flaps j and cowl Haps to control engine 
cooling* The pilot sits far forward where 
he has virtually unlimited visibility. 



^ Jointed Foot Rule Measures 

^ the help of an ordinary pair of di- 

viders, a jointed two-foot steel rule can 
be set at any desired angle and the rule 




Kutm i* ttt at anglm by apmning divider to ptoptr 
Mpan on ehorJm thmn mpotting it on center dote 




itself can be used to measure an angle. On 
one arm of the jointed rule a line of chords 
from zero to 120 degrees is engraved. To 
set the rule at forty- five degrees, for ex- 
ample, the dividers opened /flfjong the 

Cq 



Angles with Aid of Dividers 

line of chords until the two points exactly 
span the distance from zero to forty -five 
degrees. With the dividers locked in this 
position, the rule is spread until the divid- 
er points exactly span two center dots on 
the rule. Then the rule is open at a forty- 
five degree angle. To measure an angle 
the rule is opened to agree with the angle 
and the procedure is reversed. 






Si^er-Steam in Welded Pipes 
^ ^ Used by Auto Makers 

Carried in a welded pipe system, super- 
steam is used in making automobiles. 
Steam heated to 900 degrees Fahrenheit 
Hows from the powerhouse of the Ford 
plant to various parts of the vast factory, 
so hot that the pipes carrying it glow 
cherry red. This, heat, and a pressure of 
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inore than 1^200 pounds 
to the square inch^ made 
it necessary to find a bet- 
ter way of connecting the 
pipes than by fianged 
and bolted or threaded 
joints. So the entire in- 
stallation was welded, a 
total of 1,600 joints. To 
complete the job a “stress 
relieving machine," to 
take the stresses out of 
the freshly welded joints, 
was built 



Stainless 






Reed-Toned Organ 
of Three Octaves 
for Children 



Learning to play an ot- 
gan is more fun. than 
work when the tiny in- 
strument has the reed 
tones and action charac- 
teristic of the full-sis^ed 
organ, A miniature or- 
gan developed for chil- 
dren has a span of three 
Qctavesj and there are 
two pedals. The “works" 
are concentrated in the 
smallest possible space. 



Strmamtine rear car of Mtainltss Mtcet train ia given thawer bath Otr track 
at factory to determine whether there are any teahe in its armor 



Stainless steel cars being built at Philadelphia for a 
streamline train are given a thorough baptism under water 
sprays to test them for leakage. Although the stainless steel 
is as thin as a dime, it is four times strong- 
er than ordinary steel and being shot- 
welded, no rivets are necessary. 



Midget ior children has on 

~ fDHF and Bcfron of 



ty three octaveo fiut 
rcaf reed organ 



Taillight Bracket That Bends 
Prevents Breaking 

Eliminating the f 
principal cause of 
breakage of 
brackets, lamps 
and lenses on 
trucks and trail- 
ers, a flexible lamp 
bracket of heavy 
canvas webbing 
bends when the 
vehicle is backed 
into an obstruction. It is made of heavy 
fabric belting suspended from an 
iron attached to the truck. The light is 
fastened to this flexible hanger which 
if an obstruction is encountered. 



, “rfves” 
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START OF RIGHT-TO-UEFT 
SIDE SPItJ SERVICE 



FmiSH OF RISKT-TO-IEFT SIDE SPIN 
S E RVE , NOTE VERTICAL POS iTWN OF MCKET 



START OF LEFT-TO -RIGHT 
SIDE SPIM SERVICE 



FINISH OF LEFT-TO-RIGHT OR 
BACK HAND SIDE SPIN SERVICE 



L,tfir ^nimh vf bachhandt abtfp, 
Abostitm chopping buff uittich fiat 
iuat hft racket 

By Coleman Clark 

Fortner NAtionol Cbampioii 

ALL the games lA 
which a ball us lusecl, 
table termus by all odds Ls 
the '^ipinniest/’^ 

Willie Hoppe, the bil- 
liard wizard^ puts plenty 
of ^‘English” on the cue 
ball and Dizzy Dean flicks 
his wrist and manipulates 
his fingers as he whizzes 
the revolving ball threw igh 
the air to get his '‘^up^ 
shoots^” “outSp^^ and 

“drops,” Every golfer 
knows one sort of spin 
makes his ball slice and 
a different one brings 
about a hook Smart 
lawn tennis players con- 
sciously impart certain 
spins or twists to the hall 
to force their opponents 
into errors. Even top- 
nolch bowlers get more 
strikes if they roll 
“hooks” by a simple twist 
of the wrist as the ball 
leaves their fingers. 

In all these sports the 
ball revolves in the course 
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SHOTS 
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KNUCKLE BALL 
FlN6Eft-SPlN SERVE 



SERVER 



T/-4/V 



TABLE 



TENNS 



5^ 



TEHHiS GRIP 
IH MIDDLE 
Of CHOP shot 



PENKOLOER GRIP 
BACK VIEW 



PENHOLDER GRIP 
FRONT VIEW 



TENNIS GAtP 
FRONT VIEW 



- 



RETURN 
OF service 



I 

OLD faithful 



REVERSE 

SPIN 



TENNIS GRIP 
RACK VIEW 



RECEIVER 



Tht iruthor jturroaniteii by varioujs grip^. Hm recom^ 
twiciidK thp grip for mpin mhatM, ratfirr J^fionl 

thw ^*prnhoidor^* grtpr^ Loftt fttigtr-Mpin serve imJ’ 
dJdfram rhouiinfs path o-t half itffttn 

**Old FaithfuV^ it rxt€Pt*d prcptriy 



of its flight — ^sometimes fast, sometimes 
alow^ to the left or to the right, up or 
down, as the case may be. The table ten- 
nis ball, however, does more weird, mys- 
terious, rapid-fire revolving than any 
other ball used in sports. The reason is 
simple. It lies in the construction and ma- 



ounces, have blades covered with a soft, 
pebbled-rubber cloth, which, upon close 
exammation, reveals thousands of little 
pillar- like "nibs^^ w'hich resemble goose 
flesh. When the zephyr-like ball comes 
into contact with this sensitive su 
you find it not only possible^tu pht enor- 





terials of the present-day ball and racket.^ mous^EngUsh-on^dn? 15311 but quite hope- 
The little white sphere, made of^sh^t ~^ess to prevent imparting some sort of 
celluloid scarcely the thickness of a piece spin to it. 



of paper, weighs only onc-fourtecnth of 
an ounce or 224 balls to the pound. The 
rackets, weighing between five and six 






It is obvious, then, that even a dub can 
spin a tabic tennis ball, but it is something 
else to put the kind of spin on the ball that 
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START OF fORFHANiD CHOP STROKE I ciu|cu OF FOBFUlHn CUni} SFRUF 
Mil IS STRUCK AT POINT WMIKED*C I FOREHAND CHOP 5ERUE 



The aifilAorf Tap, left, iUatiroting the T«nniJ frtp. hleie pomilion of index 
finder An 5fndfA and that hand prAAAAt arAm«T th* throat 



will fool tho other fellow and enable you 
to return safely spin shots directed at you. 
All this may give you the Impression that 
such shots are difficult to learn. Such is 
not the case* Many of them are very easy 
to master and it will surprise you how 
simply you can outwit your unsuspecting 
adversary and win point after point. Spin 
is part and parcel of the modem game and 
one of its greatest fascinations. Besides 
no one can become proficient without un- 
derstanding the underlying principles. 



Before telling you how 
to make spin and iriek 
shotS| I want to urge you 
to adopt the so-called 
“tennis” grip^ the most 
natural and effective way 
to hold the racket. The 
winning shots and most 
of the trick shots are 
learned quicker and can 
be executed more effec- 
tively if this grip is used 
rather than the old-fash- 
ioned “penholder” meth- 
od, still seen frequently 
among novice players. 
Also, use a racket sur- 
faced with pebbled rub- 
ber which will give you 
better control and pro- 
vide the means of impart- 
ing added English to the 
baU. Wooden and sand- 
paper rackets, of course, 
are still available. 

We are now ready to 
deliver some fancy spin 
serves to make your re- 
ceiver sit up and take 
notice. Let Us first try 
the right -to -left sidespin 
service, so named because 
the stroke starts from the 
right side of the body and 
winds up on the left. 
Take a position a foot or 
two behind the table. The 
ball is held in the fingers 
of the left hand approxi- 
mately waist high. The 
racket is held out- 
stretched in the right 
hand and to the right side 
and the blade of the 
racket must be at right angles to the table. 
Now quickly draw racket and ball togeth- 
er, releasing the ball when the racket 
reaches the center of the body. As the hands 
cross one another in delivering the stroke 
the left should be in front of the right, 
Get plenty of zip into the shot and keep 
the blade of the racket upright through 
the entire sweep of the stroke* This serve 
will impart violent sidespin on the ball 
and unless the receiver realizes what you 
are doing the chances are he will return 
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the ball clear off the table 
to your left side. This will 
score a point for you and 
should give you a kick if 
you enjoy outsmarting your 
opponent in any game. 

The twin to this is the 
left-to -right sidespin serve. 
In this instance, deliver a 
backhand si despin serve 
which starts on the left side 
and finishes on the right. 
The ball is held in the fin- 
gers of the left hand well 
out in front of the body. The 
racket hand lies across the 



OPPONENTS 

ftACHET 



body with the racket about opposite the 
left hip. Draw the right arm quickly to 
the right and release the ball just as the 
racket crosses the middle of the body. 
This action will give you a powerful side- 
spin which your opponent most likely will 
return, off the tablci this lime to your 
right side. Practice these two sidespin 
serves until you can put them on the tal^l^ 
every time and at the same time put a lot* 
of stuff on the ball. Then spring them on 
your friends and watch their faces. 

But suppose your opponent springs 
these spinny sidespin serves on you. Are 
you going to be caught napping? Not if 
you follow this simple rule. Be sure to 
aim your opponent’s service to the side of 
the table from whence the serve started. 
In other words, push the ball back in the 
direction opposite to that which your ad- 
versary's racket moved in slicing the ball. 
If it started from his left side, aim your 

(Continued t-q pn^e 14SA> 



YOUR RACKET 






Top, tho old-fothiontd grip^ Imit, ac 

' COiTlpUftd with iht modtrn Cennif Srip 



HOW TO RCTURN \ 

X rigut-to left 1 

SIDE ?PJN SERVE 

® CORRECTED 
COURSE OF mivm. 
GAUGED CORRECTLY 

©NORh^AL RETURN 
BALL GOES OFF 
THE TABLE 
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will be a basic factor In 
future stratosphere flying^ 
he predicts. While air 
cooling is important for 
hot weather^ the greatest 
benefit from air condi- 
tioning, he asserts, comes 
in winter through proper 
humidification of the air. 
Dining rooms on some 
modern steamers already 
are air conditioned, and 
Mr* Carrier believes that 
entire vessels some day 
will be thus treated. Then 
portholes may foe replaced 
with false windows dec- 
orated with artificial 
light, he hazards. 

4 



indskield Cleaned 
by Jets of Water 
While Driving 



Pilot puta tiny "flying fftroujh pqcex UFtrfer 6(i^etmir of itfff UPi'ndjr 

^rom uir to t€st it a airworthintat 



So small that it w'as completely dwarfed 
the giant wind tunnel, a plane called 
* 'flying flea” recently was subjected to 
severe tests to prove its airworthiness. 
The ship, with a pilot in the cockpit, was 
mounted in the center of the air channeL 
Then the velocity of the wind stream was 
increased steadily until the little ship 
rocked and quivered, as though in a storm* 
In comparison with the wind tunnel, the 
plane appeared almost a toy, 



Ships Without Portholes Seen 
f in Air-Conditioned World 



'Office buildings without windows in the 
lower floors and ships without portholes 
are predicted for the air-conditioned 
world of the future by Willis H. Carrier^ 
known as M air conditionuig." 

Double windows or a special type of dou- 
ble gla^ will replace ordinary windows as 



Controlled by a button 
on the dashboard, an au- 
tomatic windshield wash- 
er will keep the glass clean while driving. 
Two small chromium-plated nozzles 
mounted on the cowl just in front of the 
windshield wipers are the only external 
parts, the glass jar used as a reservoir for 
clear water being mounted under the hood 
The fountain is operated by vacuum, two 
jets thrown against the windshield remov- 
ing dust, rain spotSjjm±d insects, 



air .idonditioning becomes general, and the 
i^ustry will bring comfort to hospital pa- 
tients and to sufferers from hay fever and 
/pollen asthma, believes Mr. Carrier. The 
J cabins of airplanes already are air condi- 
tioned for comfort and sig^ conditioning 

A a Q 



Spray ot cltar watar from j«r hood elidn# 

^l^ndahiatil at totith^ 6utfan on 



Wind Tunnel Blows a Storm 











Sun’s Rays Harne^ed to Run Steam Engin^' 

One of man’s great ambitions — / ^ 

to harness the sun to a steam en- / ^ 

glne — has been achieved* Dr* C- 1 i 

Abbot, secretarj’^of'iKe Smit^^ ^ 

soman InstL tutlo ji. 4tas^ "developed ’w 

a solar heater and demonstrated 

that it would operate a one-half * 

horsepower steam engine with 
sufficient efficiency for commer- 

cial purposes* The sun^s rays are / ^ J 7 

his fuel. Caught in three para- | ^ ^ '-47 ^ 

boUc cylindrical mirrors o£ sheet - /JfSK ^ — - \ 

aluminum* the rays are reflected ^ 

in high concentration upon tubes ^ 

of Pyrex glass. Passing through ' -T 

two concentric tubes of glass re- ^ ' 

spectively one and one-fourth ^ ~ ~ 

and seven-eighths inch in diam- ^ ▼ 



Tcfp, aiutriituiiit ntirror^ focut furi'f rtfy* f 
on fubcf CDnfoining' liquid u)hich abt^rbs 
heqtt flowing through pipes at sidu tP 
boitor where Mieam i* generated^ Leff* 
Dr, and aider uri^jh aalar firatwr 



concentric tubes a vacuum is 
maintained so that the heat of the 
liquid is retained. Superheated^ 
this chemical is circulated through 
pipes to a boiler where it gener- 
ates steam* Experimentally, this 
solar heat engine had an overfall 
efficiency of fifteen per cent in 
producing steam power. Dr. Ab-’ 
hot believes the time may come 
when+ with coal and oU supplies 
dwindling, sun power may be- 
come essential. Even with the 
apparatus available today* h& 
says, the sun can be harnesseoy 
for cooking, refrigeration, evap- 



cter, the rays reach a central one-half 
inch Pyrex tube which is metal plated on 
top and contains a black chemical, a chlo- 
rinated diphenyl compound to which a 
small amount of lampblack is added so 
that the liquid absorbs virtually all the 
sun’s rays. Although liquid at ordinary 
temperatures, it still does not bod or flash 
at 662 degrees Fahrenheit* Between the 



oration and small power plants* Ranches 
and communities in cloudless regions are 
manifesting interest in development of 
sun power. 

Clnquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 
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"\/0U L-tui see the world through - 

a windshield today and live 
in your own private home each 
night while youVe doing it. Not 
the dwelling you started from, of 
course, but one offering similar 
comforts, luxuries and privacy. 

You'll find these overnight 
homes in motor courts, and if 
you've never spent a night in a court cot- 
tage, a pleasant surprise awaits you. The 
motor court is a recent development of 
the motor age, an individual type of ac- 
commodation designed specifically for 
motorists, entirely unlihe any fonn of 
“night lodging** heretofore available. 

lL*s not a tourist park, it's not an auto 
camp and ij*s not a hotel, although it in^ 



eludes some features of each. It's a col- 
lection of miniature homes clustered 
around a central ser\dce and administra- 
tion building and com bines the natural 
beauty of a park selling, the freedom and 
mformalily of an auto camp and the com- 
forts and luxuries of an up-to-date hotel. 
You'll find them today in or near the 
larger dties and towms west of the Mis- 
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jjis-ippi Bnd ilirough the si'^uth^ 
west* Tomorro\v you :ive likely to 
find Ihrrr dotting the highways 
throughout tlic i-ouiury ter tho 
idea is rflpidiy spreading eastward. 

They ore solving a prctblem that 
motorists have wTesilofl with e\'ei- 
since the first adventurous driver 
sallied forth in a horseless buggy, 
a pair of goggles^ a long linen coal 
and i\ cloud of dust to conquer 
-Strange trails. This driver had 
only two choices. If he could af- 
ford it and could find one, he 
headed for a hotel and hoped for 
the best. If he couldn’t, he camped 
outj cooked his meals in the open 



court rn Saitfd Afdjn'c^, U-*hapcd iourt 

antt~tfir^ Miihslisn'fl^ COnttrustian iJ thf indiviitual cottogrm irt 

thia lodgm 




Rstirntwring in a maf«r c«ltri, a 

C0Ur( anti bedroom of a coart cottage 



and ^lept in a tent or possibly in 
his car. 

But despite the discomforts, 
more and more motorists persist- 
ed in. ^'making trips*” It got so 
more travelers were arriving by 
auto In some sections than by 
train* So cities and towns began 
laying out camp grounds equipped 
with water hydrants, outdoor 
ovens and crude comfort stations* 
They proved a boon to the camp- 
er, but didn't aid the chap who 
wanted shelter of a more perma- 
nent kind. Later home owners 
along traveled highways saw dol- 
lars rolling past their doors and 
*Yooms for tourists'^ signs began 
to appear* Then some astute serv- 
ice station owners built a few 
wooden shacks* instaUed bedsi 
tables and chairs and the first 
cabin camps vied W’ith the other 
forms of accommodationn 

Each had its own particular ad- 
vantages and disadvantages for 
motorists. Hotels offered more 
comforts and luxuries, but usually 
were located in congested* noisy 
sections and were the most ex- 
pensive type of lodgingvS. Camp 
grounds were least expensive and 
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sumeli mt?s frtft.% but 
comfort facilities were 
limited. Some cabin 
camps attracted unde- 
sirable customei’s and 
the motorist lured by a 
‘'rooms for tourists’^ sign 
bad no way of knowing 
in advance the accom- 
modations offered in 
^such a private home* 

The motor court com- 
’bine^ most of the ad- 
' vantages of the above types of accommo- 
dation and eliminates the disadvantages. 
It is a collection of individual homes^ each 
particular home intended to meet the 
. needs of some particular motorist, Let^s 
^ drive in and inspects a, typical" qpurt in 
California. 

.. You'll find it set back from the highway 
among shade trees. You drive into a 
U-shaped court with a crushed stone or 
concrete driveway and stop at the office 
building. The owner-manager greets you 
and you walk along paths lined with trees^ 

■ shrubs and flowers lo one of the thirty or 
more cottages, each separated from its 

■ neighbor by a garage. The construction of 
the group in this particular state is likely 

^ to be stucco of Spanish or Mission archi- 
tecture with tile roofs. 

T You ejjter a large living room with thick 



Motor and a Ketituoity Cutnp modtttd 

Indian urtgu/ams. ^ocA^uJr jfuJDjm hai hot and cuid running Wattf 



carpet covering the entire floor. There's 
an overstuffed divan, tw'o or three easy 
chairs, a desk, occasional tables^ reading 
lamps, pictures on the walb possibly a tel- 
ephone and huilt-in radio, It\s as comfort- 
able and luxurious as any room in a good 
hotel. But this is only the living room. 
Adjoining it is a bedroom with comfort- 
able twin beds, dresser^ chairs, dressing 
table and a large closet. You note steam 
radiators in lUdng room and bedroom, 
supplied from an underground central 
heating plant. The bedroom is carpeted 
too. Then there’s a kitchen, completely 
equipped with table* gas range, electric 
refrigerator and you may find dishes and 
silverware in their places in the cupboard. 
Perhaps there’s also a dinette with a fold- 
ing bed tucked away in a closet to pro- 

( Continued to paffe liaA> 
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mbrella^ Loud-Speakers ArePree from Echo 






echo effeclii and double 
new type of loud-speaker was 



Free from 
sounds, a ne 

introduced at | he O lympic games in Ger- 
many. The speidnJiP somiiwKat resembles 
a double umbrella and its secret of elimi- 
nating echo lies in the wings and deflec- 
tors arranged inside the ^^umbrellas” so 
that the sound is radiated downward only» 
Five medium size speakers are installed 
in each of the two umbrellas, with each 
loud-speaker unit located to cover a cer- 
tain sector of the grandstands. Another 
method of reducing noise in the public ad- 
dress system used at the Olympics was by 
means of a crystal microphone mounted 
with the pre-amplifier in a tube and 
WT*apped in sponge rubber to exclude un- 
wanted noise. This device was used by 
the announcer in the motor launch which 
followed the crews in the regatta. 



of Olympic miandt with 
tp<eukfr inttaiitd^. /n- 
set, UndetMidm aieW of the speak- 
er. Rightf micraphone njrapptii 
in sponge rubber tn reduce noise 
daring broadcast af rogattAi 
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No^RolLBatk Brake for Auto 
Works Automatically 



Offered as a simple means of preventini 
the car from rolling backward on an iO’ 






dine, a new safety 
brake Is designed 
for installation o; 
the transmission 
main shaft behint 
the rear main 
hearing and 
front of the um-f 
versa 1 joint. When 
the car is brought 
to a stop on a hillt^^ 
the brake keeps it at that point without 
any operation by the driver. A clampigrv 
ring locks the shaft, holding the car ' 



on 




to J- 
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operation. The car is 
pieced in gear^ as usual, 
and started forward when 
the driver removes hU 
foot from the clutc,h_ 
Shifting into reverse is 
accomplished as usuah 
Ahe brake releasing auto- 
' matically* The brake is 
enclosed in a housing 
w'hich is a part of the 
transmission housing or 
which is secured to ll. It 
\runs in a bath of oih 



Is Driven by Remote Control 



Auto-Wheel Cover 
Prevents Hands 
from Slipping 

Another contribution 
to motoring comfort is 
the cotton jacket for the 
steering wheel* Not only 
does it take the chill off 
the wheel in winter, but 
it is cooler in summer 
driving, absorbing per- 
spirati^n and preventing 
the hands fro^rt slipping. 
The steering w'heel cover 
fs made of a durable, 
washable eQtto]l fabricii/i 



Moitml ftreamlint eiectrie Jocomotivm buitt hy Japonete im irniJc tjs (ooit Co 
havw an fiutoinaljc braking mrekaniam and r*mat*-£ontr&t driv<^ 



Automatic train control is understood to be a feature of 
a mysterious robot locomotive model built in Japan^ 
Streamlined, but of a design unlike any conventional loco- 
motive, the d gtails of i ts mechanism have not been revealed* 
It is believed, nowever, that it whii b ^upgidled e l ec trieally 
by renioit? control and will be equipped with a braking 
f mechanism which will stop it automati- 

cally if the rails ahead become dangerous* 



V Photo Enlarged with Air Brusfctii 
^ Guided by Electric Scanner 

Photugraphtc enlargements ara made in^ 
- W'aiercolor or ink by "remote tonfrol” un-' 
^ de r a method just devised in England. The 
y^.orlgiiial photograph is placed on the sur^ 
X face of a revolving cylinder while a photo- 
y electric ‘'eye” scans it, transmitting elec-G 
trical impulses which control air pre,ssure^ 
9|1 opera Eing a brush that paints the image on 
^ paper or canvas WTapped around a syn- 
.j chronoiis cylinder. No sensitized photo-, 
^ graphic paper is needed for reception* The^ 
\ photograph can also be copied or eri-" 
^ larged on any flat surface. This method 
may be adapted to long-distance trans-p | 
missioi of picturj 



Whitt 



aft kept <JedJi ujA«fi the steering whetl 
;d with eoHnn iaeket 



hy telegraph or radioj 



ing upgrade, since the 
driver is free from brake 



Robot Engine Built in Japan 






Hummingbirds' Swift Wings 
3, Stopped by Speed Camerd 



hoftmrinf around Efiat of cuivcf liquid mtand 
coinffra shuttmr ap^nm far ona Aundrad-thoiicaiidF/i 



Only the ultrafast eye of the speed cam- 
era can stop the throbbing wings of th(^ , 
hummingbird as if motionless in air. 
exposure of one hundred-thousandth of a 
second resulted in a remarkable photo- 
graph of four ruby throated humming- 
buds hovering around a vial of.^eetoned 
V^fluid. Although the wings of the tiny 
ywere beating nearly sixty times per sec- 
the speed camera stopped the action 

' T/« 3 >f 

Window with Double Glass 
Aids Air Conditioning 

Designed for use 
in homes equipped 
with air-condi- 
tioning apparatus, 
a double-glass 
window with a 
three -fourths inch 
dead air space is 
now on the mar- 
ket. Heat losses 
tj^rough windows 



are said to be reduced more than 
iiTly per cent and condensation 
and frosting are elimmated. under 
normal conditions. The window 
may be removed to permit clean- 
^ . ing of the inner glass surface, 

Jt/o *r 

f Battery That Outlasts Auto 
Protected by Spun. Glass 

Carrying the guarantee that it ^ 
will last as long as you own your 
cart a “lifetime” automobile bat- ^ 
is being introduced this fall, J 
The secret of its claim to long life 
is a mat^ of spun glass that pro- ^ 
tects eaqh^oative plate. Adopt- 
ing a principle that has been used ^ 
in giant electric power plants of y 
submarines, locomotives, dread- ^ 
naughts, traction motors and in- ^ 
dustrlal plants for fifteen years, 
the flexible web of porous glass 
sheaths the plate and prevents 
liny particles of lead from drop- 
ping away. In the ordinary bat- 
tery, continual vibration and wear 
attack the active lead^ breaking 
down, weakening the power of 

g its ^ 



Cutautoy ai battwry uiith potitiva _ p^otra 

wrapptd in *pitn-gloMfi^nal9, ahaum baiouJ 

s# 


















Moltywood** 



hear an Coofc are rm^ pi-porotird 

wa* cpfutwcfcii far a recent mowc 



JUK/V\Lt^ 



C Commercial use of ex- 
plosives in the United 
States totaled 
more pounds in the first 
half of 1936 than during 
1935 j 



life» In the new type the 
glass permits the elec- 
trolyte to reach the posi- 
tive plate freely^ in fact* 
aiding in its equal circu- 
lation to all parts of the 
plate, and oUering no re- 
sistance to the current, 
Since less space is re- 
quired for deposit of sed- 
iment at the base of the 
battery, there is more 
room for plates, and the 
plate area is twenty-two 
per cent larger than a 
comparable battery of the 
usual type. The lifetime 
battery will sell for one 
or two dollars more than 
the ordinary battery. 
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Auto in MtMes 
OfjEers Tips 
to Industry 



Containing many fea- 
tures which might be 
considered and possibly 
adopted by the automo- 
bile industry for incor- 
poration into future 
models, a streamline car 
appears in one of the lat- 
est motion pictures. Its 
A flowing lines> result in a 
. body with low wind re- 

sacrific- 



Television Turret Camera 

Sends Movies of Olympics 



Foeaiting big tytf on Olympic k^artw CTUcnlJ, Icfrofsitait Carrttfra friftti- 
mitm moPfng picturm af mlerjidf/afiJif famtt ta *ptclatart milts aWay 



Bleacherites ten miles away from the Olympic stadium 
saw the sports events by television. Mountedr™-^ ™J’vable 
like a turret gun^ a television movie camera trained 

its giant eye O':! the in- 
ternational games and 
transmitted the action 
pictures to distant bleach- 
ers and to a projection 
in the German post- 
h eadquartefs. 0one 
experimentally, the re- 
ception was not always 
clearly dedned* 
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\ \ ^ATER, in southern CaLifor*’ 
nia, meanj3 life* its absence 
means parched vegetation* bar- 
ren. thirsty soil, eventual death. 
For years the area has waged a 
grim, incessant w'ar against an 
encroaching desert wdth precious 
water transported more than 200 
miles from the Sierras* Tlint 
seemed a long distance to carrj^ 
water* but the region contented 
itself with the thought that the 
Sierras olTered an inexhaustible 
supply of the life-giving substance. 
But a few years ago startled cit- 
izens of tJifi south coast awoke to 
the fact tha^ the area was out- 
grown ng its water suppl 3 ". Unless 
more water w'as found, the desert 
eventually w'ould win* after all. 

So southern California set out 
to find more w^'eter* A survey re- 
vealed plenty of it — in the snow- 
capped Rocky mountains. The 
Rockies are a long way from Cal- 
ifornia, but nevertheless the snow 
of the Rockies will be running 
through Los Angeles faucets in a 
few" years. The situation %vas met 
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Tfypt */tgffJi«r peering through ^rpm interior of huge cfln^iluA* C«nL«r» paving 

machine tining /loore anJ watU of open Canal. Bottom, map of the apueBuct rouJf« from Colorado 

riper to coamtal plain of eouthern Catifomia 








in tfiz DESERT 




by putting 9,000 men to 
work on the world’s 
biggest aqueduct project* 
creating an artificial river 
that will connect the 
Colorado river with Los 
Angeles 000 miles away. 
Stretching across a land 
of rattlesnakes and cac- 
tus, over desolate desert 
wastes, piercing moun- 
tains. and tunneling un- 
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Lc/f, end ot Mtphan Meciinfti. ftiehit ^‘cher- 
ry picktr''' wfiich enables Cart to past. 
Betaufi tnechanicai hands uihich pat can-^ 
Crete and ufhseled concrete hopper 



cler small streams^ ihe aqueduct 
will have a capacity of more than 
hiUion gallons per day. 

, a job like this would 
take a generation. Los Angeles 
wants the water three years from 
now, six years from the time work 
was started. Keeping up with this 
h-p res sure schedule means 
breaking construction records^ 
Unexpected difficulties must be 
handled without losing stride. 
Underground rivers that flood 
tunnels, sand, that pours through 
the cracks in sheet piling like wsi- 
ten excessive temperatures above 
and below ground, all must be 
anticipated. 

To get the job done in time 
Fra nk E. Weymouth, chief engi- 
neer^oTTKi?' Melropolitan Water 
^i^JrietT^athered a corps of men 
rnno^s in construction camps all 
over the country. Each superin- 
tendent can boast of having had a 
hand in some tinprecedentcd en- 
gineering feat, from building spi- 
dery bridges in Peru to cutting 
shafts a mile deep in African gold 
mines. They are a tight-lipped, 
hard-working crew who have 
never been licked. 

Even this gang couldn^t do the 
job on schedule with ordinary 
methods. There are 108 miles of 
tunnels in the project and most of 
them will be large enough to han- 
dle a train. In the longer tunnels 



PO P L A R M E C H A M C S 



^ r , 

695 




&uch as an eightd?en-m11e 
bore that fallows the 
backbone of the Coach- 
ella range* the engitioors 
are pushing the work 
from as many as ten faces 
at tlie same time by means 
of elevator shafts leading 
from the surface to the 
grade of the bore, 

Macliiiiery takes the 
place of hand labor in 
modem tunneling. Drill- 
ing madiines and dyna- 
mite break down the face 
of the rock, traveling 
belts and electric shovels 
load the broken material 
on cars, and tiny electric 



Wrhtmr on pt effect fftjd taeiJceing farm into 

* jiiace pt-iitr do pauriitgi coticfetiif 



structure that closely resembles a caisson. 
When ordinary machines won't do the 
work the engineers invent something new. 
One is the ^^grasshopper/" an elevated 
track from which empties are dropped for 
loading. Another is a huge ungainly struc- 
ture that looks like a bridge turned upside 
clow'n, a traveling *"paveE" that places a 
sniooth concrete lining on the floor and 
walls of the open canals used for crossing 



locomotives snake the cars out to the 
durnps. In one tunnel a batter^' of pumps 
is sucking up 15^000 gallons of water a 
‘ minute to keep up with the inflow of 
’‘^ground water while the miners^ clad in 
oilskins, seal up the tunnel walls wdth 
fast-hardening cement. In another tunnel 
V leading through saturated strata of sand 
and clay the miners are working inside a 



parts of the desert. The paver lines l.OOO 
feet of canal a da\n A canal trimmer 
something like the paver cuts and smooths^ 
the canal walls. 

On other sections the water is to be 
carried in long reinforced concrete con- 
duits* Ordinarily, conduit is precast in 
sections, then assembled on the spot. On 
this job, it is manufactured at its perma- 

(Contioued to pa^e 1Z1>A} 
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Floating Fire-Hose Monitor 

I. Is.ContmUt’d Like a Horse 



turbine pump which transmits 
light oil to a turbine motor which 
delivers its torque to the drive 
shaft. The mechanism is contained 
in a compact housing which re- 
places the flywheel. After moving 
the control lever from neutral to 
high-speed forward position^ the 
driver steps on the accelerator 
and the transmission automatical* 
ly takes care of the gear move- 
ment. Acceleration at twenty 
miles per hour is double that of 
the conventional transmission, the 
rate gradually tapering off until 
at forty-four miles per hour en- 
gine and propeller shaft speeds 
are about equaL There is no me- 
chanical connection between en- 
gine and rear wheels, so the car 
runs much niorc smoothly. 



Bust Modeled from Sponge 
by Carving Thin Strips 

Sponge is a strange medium for 
the sculptor, yet striking results 
can be obtained with it. Slicing 
sponges into wafer-thin strips 
and then overlaying the strips to 
form the contours, a Filipino 
sculptor modeled the bust shown 
in the accompanying photograph? 
It was shaped with only a photo- 
graph for a guide. vA i i 
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Hm im the monitor^ cri 
tor ojhore gui 



Controlled with reins like a horse, a 
new fire-hose monitor creeps on the sur- 
face of the water to fight the flames under 
docks and near water-front buildings. It\ 
is propelled by the force of the water ^ 
pumped through the hose. The device is^ ^ 
expected to find wide use in port cities, " 
since it provides a new means of reaching 
sources of fires which have been inaccessi-"^', 
hie to other apparatus. h 



f ^ Gear Shifting Is Eliminated 
in Latest Transmission ^ 

Gear shifting and operation of the clutch 
are eUminaied in an automotive transmit 
sion announced by Bendix. The device 
pe^ists of an engijje -driven hydraulic 



•asl Ei}0« fcufptiTFvd by Hutting JrtrifiA of iponi« 
\aying ai7#r airotAeP' to form thm conravrit^ 
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Golfer Sights Green in Thirty-Fe ^riscope 

When are 

mountain-high, a golfer 

really needs a periscope. , ^ 

There is one hole on the f;l 

Aber dovey course in ps( '• 

North Wales wher^ TEe p 

green, only 165 yards ^ 

away, is quite out of sight ^ i -> 

and it's not safe to drive | 

Until you have pecked in I I 

the periscope to learn v| O o 

whether the foursome * V 1 ~ 

ahead has putted down ■ i? 

and moved out 

way. The periscope is ^ 

thirty feet,higliH* Sand' M H^Mk 

hills form the natural S ' 

hazard that obscures the t 1 0 

view from the tee, I j ^ ik^wl 



Before teeing off on one l^S-^ 
yard hntf on a g^lf in 

Wotet you mutt took tftrovgfi 
thig ihirty-foCt peritcope to ate 
whether the playtra oliyaJ ore 
MtiU on tho gretHf obtcurtd by 
high sand hillr. Right, a c/aec* 
up of the view-finder 
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Curved Mirror on Auto Fender Gives Wide Rear View 



Instead of the usual small, flat min^or 
inside the car^ a deaf motorist at Wash- 
ington has mounted a convex curved mir- 
ror on his automobile fender to obtain a 
wider circle of vision toward the rear. To 
the deaf driver, the unheard warnings of 
other cars, sirens and bells of ambulances 
and fire trucks are added hazards. The 
curved mirror on the left front fender 
gives him a clear viGW" of the rear and 
eliminates the “blind spot.” 

COur Bureau of Information will answer 
quest! Otis regarding articles in this maga- 
zine, if accompanied by return postage. 





iVfouRfcd cm teft tront fender of him aiitotitobite, this 



curved mirror gives deof motorist a broad view of 








ninety -‘seven gallons still weighing 775 
pounds. Accidentally^ the research men 
had found a formula for pre-shrinJdng oiL 



Tool for Cutting Sheet Metal 
Leaves Edges Smooth 

Designed to cut sheet metal ’without dis- 
torting or stretching the edges^ a new tool 
handles work up to sixteen gauge. It is 
used with a hammer. Holes of an^* shape 
and size down to two -inch radius in eighth 
ecn-gauge iron can be cut and the tool*) 
will cut smaller holes In lighter melal^ 






Elbauf handfr of thit carptt drops fp 

floor wit/iout mohin^ apvrotvr Hoop ^ 



I With6uJ storfjihg, a housewife can tidf^ 
up floors beneath the furniture with an j 
elbow-handled carpet sweeper. Its hinged 5 
handle automatically opens and closes ac-g? 
cording to the distance of the sweeper 
from the operator, and the sweeper 
the floor without extra pressure. The grip 
is curved, and rubber bumpers all around^ 
protect polished furniture. At its l^’w^cst’S 
position the elbow handle is almost paral;|^ 
lei with the floor. _ fi vL- 



^ ^ "Pre-Shrunlc pil to MtikeTamt^* 
Is Discovered by Accident W 

I.* 

- Purely by accident, industrial chemist^J 
have discovered a w^ay to "p re -shrink” 
used as a vehicle for paint. Raw oil shiinfo^ 
i5\ in weathering, and if it can be pre -shrunk * 
'-^5^the paint should have longer life. The uso-^ 

I of lung nut oil in paint has been limited^ ^ 
by its tendency to solidify suddenly under^ 
-temperature treatment, In trying Wg 
r find a formula to prevent solidification,i 
^ chemists hit UBon a Jiixture of forty-fivjtJk 



ToPt tom# of thm ubapot wfticb may br cat in irittol 
with tool shown in uOO pf bottom 
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Dusts under Furnitur^ 



per cent soy-bean oil with fifty- five per 
cent lung oil. During one trial 100 gallons 
of the mixture weighing 775 pounds were 
heated, then found to have shrunk to 




1 ‘ 




rorULAR MECITANICS 



Insect Farmers Reap a Fortune in Butterflies 



Ten thousand dollars 
for a butterfly! An Eng-- 
Lish collector paid that for 
one rare tropical fly, the 
"C ha raxes Fournierai/' 
of which there are but 
two known specimens — 
and that is why butterfly 
farming is a profitable, 
yet little“known indus- 
try. Among the loveliest 
things in nature are their 
flashing, fluttering, 
brightly pigmented wings. 
They are coveted l>y pri^ 
vate collectors, natural- 






history museums^ schools, zoos and jew- 
elers, who fashion pictures and personal 
adornments from them. It is to these that 
the butterfly farmer sells. At Bexley in 
Kent, England, is a buttexiiy-breedm^ 



0 HiilV 

CuVtrin^ frrcc ttnd mhruhs tQ proUtCf cat^ 
ffpiltn-rs while they feed and enter the 
ehrysalh 



mul- ^ 



flow^ers, herbs, vegetables, 
berry trees, scented rosemary, 
bay rose, beech, sycamore, even 
iietUes and dandelions — wha 
will please the fastidious palate of 
the caterpillar. At the proper time 
this 'Todder" is collected in sacks^^^ 
and the caterpillars that thrive . 
on that particular diet are'^ 



best 



farm \t+f^e care is lavished on the deli- 
cate fhos from egg to caterpillar, chrysalis 
and moth. The fariiMmust raise its own 

J 1 . 



put in with the leaves. Twelve 
thousand swallow-tail butterflie^y-^^ 
are bred at one time, bringing 
enough income to pay the ‘‘farm 
hands" good wages. When 
caterpillar starts weaving its 
chrysalis the farmer isolates it in 
a small “pen” to prevent spread 
of infectious disease, 
species is given a bit of bark, 

' matchbox or tin in which to 
aw'ait transformation* Others are 
left in treetops which are com- 
pletely swathed in huge bags to protect 
them from birds. A brilliant blue butter- 
lly from the Dutch East Indies may bring 
$300, and a gorgeous “morpho” from the 
Amazon tropics would bring a fortune if 
it could be raised in captivity. Instead, 
the only way they can be captured by 
nets ill Brazilian treetops. 
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ZOUhthe SEA"GOING 




^^ETTING a big Hner to sea looks easy* 
^ With the tugs alongside and the shore 
lines cast off, a junior ofTicer oh the bridge 
swings the handles of the engine room 
telegraphs over to “Slow Speed Aheadn” 
Down on the operating platform of the 
engine room a horn blares and the point- 
ers on the telegraph dials turn to the 
command. Engineers at the port and star- 
Ixjard engines wind their throttle wheeLs 
out and steam begins to hiss into the high- 
pressure turbines* Shafts spin, the pro- 
pellers turn over slowly^ and the ship be- 
gins to move. It takes only three men to 
Start a 26, 000- ton liner. 

But it^s not as easy as that. For the last 
five or si?£ houri^ the engine room gang 
had been preparing for the command* 
Raising steam lakes time* Ponderous as 
the engines are^ they are almost a*s deli- 
cate as fine watches. A 25,000-horsepower 
plant gets more care than the sensitive 
engine of a race car* 

Aboard the S.S* "Monterey,” one of the 



fa ^ liners on the Califomia^Aus- 

traiia run. Ulu e f^^npineffr H. *T. 
calls his officers together half a day before 



SttgiA^mr, lopf at main thriiitta ai part mngipm of tAd 
**M4ntarmy^** fiotw thw mtmy (tjflf* to fAw' •nfllM 
f^rfanrwnrw. /inptftnt rtgutating o/ ftnl 

oif dit d rntfJvrA v***4i 
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ENGINEERS |^; 




filing time and lays out 
a schedule. Fires must be 
started up under eight or 
ten boilers, steam must 
be raised, to a superheat- 
ed temperature, and the 
big engines must be .slow- 
ly and evenly heated up. 
Even in an emergency it 
would not do to hurry 
the warming process* To 
blow steam at 750 degrees 
into a turbine while it is 
still cold would warp and 
twist the rdlor,lhus dam- 
aging the fine blades and 
seriously crippling the 
ship* When a liner docks 
for only a few hours or 



ToPf. hohy Btmerins lij/if#/ atlachti^ td dn hridgt 

wAifh li/idr may be sleered^ Betoui^ Dpcjiin^ fnaiii clfam 
/jltd tmading^ to turbines. Cetting up Mleum retjuirem aePerat 
hours on a modern ship 



when it might have to maneuver 
on short notice, the engineers keep 
steam up and the engines warm so 
they are alw'ays ready. 

One of the first steps in warm- 
ing is to start a series of pumps. 
One of them circulates cooling 
water through the condensers, 
another pumps barrels of lubri- 
cating oil through the engine 
bearings. Other pumps begin to 
lift w'ater out of the feed tanks 
and boost it on its way to the 
boilers where it passes through 
first and second stage heaters. 
After evaporation in the hollers, 
it passes through a series of su- 
perheaters from which it emerges 
as superheated steam^ Meanw^hilo 
partial vacuums are created in- 
side the turbines and condensers 
by means of steam ejectors that 
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draw off water vapor and 
air. 

Finally, the engines are 
ready for wf arming up. 

Each tlirottle is '^cracked” 
to release a little steam 
that rushes through the 
high, mlermediate, and 
loiv pressure turbines of 
the engines. Lillie by lit- 
tle, the vacuum mside 
the turbines Is increased 
and more steam is admit- 
ted until the engines begin to 
turn. With the engines partly 
warmed up, they are operated 
ahead slowly and then astern for 
tw'enty-five minutes so all parts 
of the rotating units can come up 
to an even temperature. From 
then until sailing lime, each en- 
gine is turned over for a fewr 
revolutions every few minutes to 
prevent it from cooling. 

At sea the engine room is the 
hot spot of the ship, much hotter 
than the firo rooms in these days 
of fuel-oil furnaces and forced 
draft. Aw^ay from the small 
lands" of cool air coming down 
the ventilators, thermometers in 
the moist atmosphere usually read 
around 100 degrees. Every min- 
ute the big ship is at sea, an engi- 



neer stands close by the 
throttle of each engine. 
No one below knows 
when an order is coming 
down from the bridge, or 
whether the next order 
w'ill be an emergency 
command. As a result, 
every order is treated as 
an emergency and exe- 
cuted with split-second 
speed. An engine room 
log records everytlung 
that happens during a 
voyage. The yeoman in 
charge writes down each 
command transmitted 
from the bridge, together 
W'lth the hour and min- 
ute. He also’reads the 
faces of forty or fifty in- 
atruments that show the 
condition of every pari of 
the powder plant and keeps 
records of the readings. 

{CantJnUcd to 1 4eA ^ 



Top, ^ar6m««. Center, 

on bridw^ aigntdinM (o citfine room, bottom, furnoeof in Ar* 
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Giant Figure of C^ist in Odd Church 

i-S -- ' 



:h Design 



so 



~c> 



HfsKif^ntT*A ahelth af neut piun far church. Ciant figure af Christ ut C*ithMeinanc would £w made 

capper^. At night Mp^d^ flifodtithtii w^pld prpuid^f a haip onJ ittitmipptf tftc (frufftire 



of 



Patents have been issued for an odd ar- 
chitectural design for churches* The plan 
calls for a giant figure of Christ, to be 
constructed of burnished copper, isrhich^ 
would dominate the church building made/ 
of cement in natural stone color. The de-*^ 

-f/of 



sign has Christ seated on a rock at Geth- 
semane, with the church entrance in the 
rock, beneath the flowing robes of the fig- 
ure. A halo for the figure and illumina- 
tion for the entire structure would be pro- 
vided by a system of floodlights. 



Edges of Paper Strengthenfd with Tough T^eBi nd e c f ^ 

Due to frequent handlings the edges often mutilated. To^y^rcon^e 



drawings and other valuable papers are Realty, a small tapingymachine binds tHe 

edges of any sheet or fiat material with a 




Taping machine which 6rn<ff edgew of sheet of paper 



protective border which won^t tear, lays . 
flat, handles easily and files smoothly. The 
is applied without heat or moisture, 
the 'user merely turning a crank on the 
binder with one hand and guiding the 
V\^heet with the other. Rollers form and 
J" press the tape on the edge of the sheet. 
By binding a piece of cardboard and a 
piece of Cellophane of equal size on three 
sides, a convenient transparent folder is 
formed to keep on the desk for sketches, 



with bordor*jfihich provonto /rorn handiing noteS and data she^^. t 
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Smoke Trailing from Bag 
,*\^races Payroll Thief 



which is stationary, and the lower rod irff f 
notches a sliding arm. By adjusting ^ 

lower arm the curtains ^are held straignH^ 
and smooth. Curtains up to forty-twq^V 
inches wide and any length are accommo-K* i 
dated. Even if the stretcher is blown^^;'^ 
down by wind the curtains are kept cleaq^' 
for they cannot touch the ground. 



Mirror and Basin Are Lighted 
by Lamp Mounted in Shelf 

Serving a dou- i^hui 
ble purpose, a 
shelf with a con- 
led light for 



cea 

bathroom or 
kitchen is being 
made. Mounted 
above basin or 
sink, it throws 
light downward 
and also sheds an 
upward glow on 
the mirror. 



Ymtlow pourfnf from tt^Un fn«n«> tatch^l 

a tvatoHm trail and thimi im captured 



Cyclists Now Ride Side by Side 
on ''Bicycle Built for Two” 

Instead of the old-fashioned tandem, 
the modem version of the "bicycle built 
for two” lets its riders travel side by side. 
For steering, the two handlebars are con- 
nected to the front fork. Each pair of ped- 
als drives a chain geared to the rear axle. 



Things are getting tougher and tougher 
for the payroll robber. There is now a 
bank messengers bag that issues a trail 
of dense yellow smoke when snatched by 
a thief, tracing him through the crowds 
until he is caught. The carrier controls an 
automatic lock and a timer that releases 
four blank cartridges at intervals, dis- 
charging smoke. The bag is lined witli 
steel chain to prevent its being cut open. 



Six Curtains Shaped at Once , 
on^ Pinless Stretcher * 

As many as six^ 
curtains can be* 
I stretched at once^ 

on a frame re- ' 
cently devised^' 
which requires no'^' 
pins. The curtains , 
1^3 are placed on rods,.,^ 
^ through the 

^ hems at both ends, ' 
upper rod fit- 
ting into notches 
in the upper arm 
^ of the stretcher 



Twa hmdUbart a/ thim cAumm^ ru)«-A(U««n««r bf 
eji'rta ara wnrmtc^ by rod* " 
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Cleaned’ in Portable Air-Sand Plantj 



i i 



Operated without wa- 
ter^ a “dry cleaner” for 
coal has been mounted on 
a truck for use anywhere. 
It employs air -sand, an 
artificial dry liquid, for 
separating the coal from 
slate and for similar spe- 
cific gravity separations. 
Tlie atr^sand liquid is 
formed by bubbling air 
continuously through a 
mass of fine, dry sand. 
This makes a quicksand 
on which the pure coal 
floats through the clean- 
ing box and into the chute 
while slate and sulphur- 
ous impurities sink and 
are discharged through 
gates in the bottom, A 
simple arrangement re- 
claims and recirculates 
the sand. The plant is 
made in, units up to 100- 
tons capacity. Costs of 
dry cleaning the coal are 
said to be small. 
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Photo Enlarger Reflects Light Protecting Film from Heat 



By using a series of condensers, reflec- 
tors and a ground*glass shield, a photo - 
enlarging outfit attains positive control of 
light values and screens out heat that 
might damage the negative. Any lamp up 
to 1,000 w'atts can be used, the light pro- 
ceeding from a back reflector through the 
ground-glass shield, w^hich can be raised; 
through a condenser lens to a mirror that 
throws the light dowm at right angle 
through two more condensers to the neg- 
ative, the lens and the paper. The ma- 
chine head is readily adjusted up and 
down for print size by turning a hand 
crank, and the focus is similarly adjusted 
by turning a screw. The castings are of 
machined aluminum. 



Turning the hand crank of this phuto-entarging cuC- 
fit adfusts t^ projector 3iio desired print 

L i i 



UNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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plane in metal shockproof 
containers,. A motor 
pumpf with 2^000 feet of 
hose is loaded into a 
lightweight steel bojt with, 
parachute attached* Oth- 
er strange-looking con- 
tainers are hustled aboard 
and the plane zooms aloft 
with its load. 

The boss of the ground 
crew assigns a number of 
men to start trenching in 
order to “pinch” the fire, 
then begins talking to the 
radio observer in the 



^ ^ starting on degree 372 approxi- 

mately twelve miles southwest from 
station three,” 

V/ The supervisor in the main ranger sta- 

-4ion of a huge western national forest 
hangs up the telephone receiver and 
stretches a cord across a map from station 
* three on the 372-degrce mark in the re- 
quired direction* He doesn"^t do anything 
^more — yet* In a moment the phone rings 
again, 

"Fire starting at degree 171 about nine 
miles northeast from station two.” 

That^s what the supervisor has been 
^ ^waiting for* On the map he stretches a 

^ * second string from station two, and where 

p two cords meet is the exact location of 

^.the blaze* 

“All right, boys, let'^s go," he orders. 
3^“Can^t use the trucks — no roads. Tell the 
" airport to drop a fifty-man equipment out- 
, fit and one centrifugal pump; there*s a 
stream near." 

The men set out, some on foot, some 
on horseback. All portable equipment is 
packed and ready at the station. Each 
man takes what he can comfortably carry 
and proceeds to the fire* Meanwhile, at 
the nearest National Forest landing field, 
fifty fire-fighting units are packed in the 






Far*Mt rangtr firf 4ini/, flif tap, mwnJing 

radio uteathtr np^rtf ta cretvm from trEiclt 

plane now circling overhead. “Drop the 
pump near the stream!” he orders* 

A black object comes hurtlmg from the 
plane and is suddenly checked by a mush- 
rooming parachute. It is a pump, capable 
of shooting twenty-two gallons a minute 
at 200 pounds pressure. Other smaller 
objects come plummeting down. They are 
pack units composed of a five -gallon can 
of water, hose and lever pump. 
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re wcf have a picture of Uncle Sanv s 
newest forest -fire fightmij equipment in 
action- A combination of expert seienUfic 
detection* trnnspt)rlntion facilities stepped 
up to the maximum of efficiency, and a 
system of ^'cafeteria delivery^' of any 
equipment needed by air, has become so 
efTocUve that, according to recent reports 
from the National Forest Service* less than 
one-tenth of one per cent of the total na- 
tional forest acreage was destroyed by lire 
last year. After five years of exhaustive 
laboratory researd^, resulting in the large- 
scale inventing of machinciy' peculiar to 
the needs of forest-fire fighting* the official 
guardians of over 200 .000. COO acres of for- 
est lands have at their command almost 
every knov^Ti kind of fire-fighting equip- 
ment that can possibly be brought into 
play* Ultramodern methods of synchro- 
nizing old and new equipment, accurate 
and speedy methods of locating the tiniest 
incipient fire* new mechanical devices for 
automatically digging firebreaks and a 
ground - to -air- to - m a i n - ranger- station ra- 
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dio commumcation system are but a few 
of the latest advancements made by the 
engineering and research staff of the For- 
est Service. 

“Within the past three years," says 
David Godwin, associate chief of the fire- 
fighting division of the service, "the serv- 
ice has built fifty -five landing fields at 
strategic sections, mostly in the far west. 

No matter where a fire breaks out, it can 
be reached in a short time by plane. Fur- 
thermore, thousands of miles of roads 
have been built, closed to public traffic, 
but used exclusively by forest 
rangers and CCC boys in fire 
fighting. 

"Until recently, the main meth- 
od of fighting a fire was to \ine up 
a number of men, arm them with 
picks and shovels and have them 
dig trenches parallel to the line 
of fire and thus attempt to pinch 
it out* In connection with this, 
upon favorable conditions^ with 
the wind not too strong, backfir- 
ing was attempted, the uprushing 
current of air caused by the ap- 
proaching conRagration drawing 
the backfires to it, despite the ad- 
verse wind* 

'Today, trenching is still the 
major means of fighting fires* but rajTffcr reppj-etne Hrr hy r«4iou tranmpvTtint 

, ii 1 - t T Jfl a fettfcn mh^rm th* vnty raadf urc fraifp. 

tne methods invoLved are entire- plane uMif fer patrel uforh 



ly different* Cutting 
through heavy brush 
while digging through to 
earth is a slow process, 
and the fire often catches 
up with the spade wield- 
cr* So OUT engineers have 
developed the automatic 
brush cutter, a power- 
driven circular saw ar- 
rangement that cuts 
through tough imder- 
brush, leaving the way 
open for the ^ovel man* 
The brush cutter does the 
work of several men in 
far less time — ^and time is 
most important in fight- 
ing forest fires. 
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^‘For the first time we 
have reached maximum 
efficiency in spotting fires* 

For years the army air 
corps cooperated with us 
by keeping forty planes 
constantly in the air to 
report fires* This system 
serv'ed as an excellent 
primary stage of the 
, present method of detec- 
llop* How even accurate 
location directions can- 
not he given from a fast- 
moving plane and tJie 
territory was not covered 
100 per cent. Our prcscnl 
system of fire lowers, 
manned day and night, 
keeps every square inch 
of national forest lands 
under constant observa- 
tion* In almost every in^^ 
stance, fires are reported 
by two or more rangers 
at these stations, and by 
simple geometry applied 
on a chart map, the su- 
* jieriiitendcnt can deter- 



4 WA.. 



to the ground boss. Automatic brush- 
cutters zip into acliom A unit of our very 
latest equipment* a counterpart of a city 
fire truck, is capable of shooting powerful 
streams of water* and if no supply is 
available in near-by stream or lake, it car- 
ries a huge tank which can be refilled at 
headquarters* 

"The whole battle is carried on as effi- 
ciently as any wartime maneuver. Planeg 
and ground crews keep in constant con- 
tact by radio, and if equipment is needed 
in a hurry, it is dropped from the air by 
parachute, or *free- dropped^ m specially 
constructed nonbreakable containers* If 
the blaze is a large one and men must 
stay on duty for several days, the planes 
drop food as well as supplies* 

“For the past three years the service 
has been building a system of reservoirs, 
pipelines and dams in small streams for a 
permanent water supply. At first the no- 
tion of m«n w^alking around with five gal- 

pa^e JZSA) ^ 
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mine the exact location of the fire down 
to the acre* 

5 *' "Many limes, of course, there are roads 
near the fire, which are not open to the 
public, but built for just such emergencies* 

» Then the mobile ground units get into 
action. Tractors with plowlike arrange - 
jnents for digging fire trenches, trucks, 
carrying men equipped udth *pack extin- 
guishers/ picks, axes and shovels form 
the vanguard. ^ Airpl^es report progress 



Ranger ufiog fire finder to a htaxe and, 

Forest Service truck utmd Ca fight fire 
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^ Timing Switch for Enlarger 
Insures Right Exposure 
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darn of wood stakes planks across the 
mouth of the intake channeL Six small 
motorboats were then placed seven U 
from the dam and securely fasten ed^ stentV,^ 
ends to the dam» Pipes twelve inches 
diameter and about eight feet long wi 
arranged to take the wash from the pn 
peller and lift it over the dam into th* 
channel. When the engines were starteJ 
each propeller thrust about 1,500 galloi 
of water a minute up and over the di 






^Uit0/natfr Ci/ner^ ait (urn* tif photo cnfarfe/ 

ot expiration of intervat ttc on itt dial 






Inserting an automatic timing switch 
between the electric outlet and the photo- 
graph enlarger assures accurate exposure 
of the print* The switch is calibrated in 
seconds from zero to sixty ^ and turns off 
the enlarger at the expiration of the inter- 
val set beforehand on the dial. It has a 
ruby light which illuminates the dial and 
also serves as darkroom Light. 

— 




otorboats Hoist River UphUl 
to Supply Power for Refinery 



So low was the Mississippi river this 
year that motorboats were employed to 
"‘lift” river water into a channel supplying 
power for a large oil refinery at Wood 
River, 111. The river, at a record low stage, 
had fallen below the level of the intake 
channel and the refinery, 4,000 feet from 
the inlet, was threatened with a shutdown. 
Pumps being unavailable in the emergen- 
cy, a riv^ man suggested bulldpg a low 





ock in Cork Seals Botde Tighto 
Preventing Use of Poisons V 



To safeguard 
against mistaken 
iise of poison, a 
cork containing a 
lock which seals 
the bottle has been 
invented* Twist 
the key in the lock 
and two metal 
balls are pressed 
against the neck 
of the bottle. 
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Vacuum Gear Selector for Autol 




Shifts Quietly at Finger Tip 



At the touch of a finger tip you can shift 
gears silently with a vacuum-operated 
gear selector which has j ust gone into pro- 
duotion. Built as a unit fji Iransmis- 








gear-rshift unit huilt infv 
ia hy^ctimr rjj^ pO*t 
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Sion covet} it can be installed in 
any conventional automobile 
transmission. Botb construction 
and operation have been made 
qxiite simple^ Gears are controlled 
from a lever at the top of the 
steering post In shifting, you can 
either depress the clutch in the 
usual way and then move the se- 
lector lever^ or first set the lever 
at the desired gear and then press 
down the clutch. The mechanism 
is operated by a vacuum suspend- 
ed cylinder, in which vacuum 
maintained at all times. - . ^ 



Motorcycle’s Dive into Canal 

Is Latest in' Crotud -Thrillers 



Camera on Radiator Cap 
Photographs Accident 



Just to advertise his trade, a 
Washington photographer mount- 
ed an inexpensive miniature cam^ 
era on the hood of hcrantomobile 
— and accidentally it beciime an 
expert witness to an accident 
Unintentionally the motorist had 
left a film in the camera, which 
was set for an exposure. A minor 
collision jarred the shutter, and 
when the film was developed the 
photographer was surprised to 
find a perfect picture of the col- 
lision. Now the photographer al- 
ways loads the camera and has 
the shutter release set so that a 
btunp would filrn. 





Oaring motorcyclist phirtagTaphmd am^r divtd him machine 
into ceznof /n 41 new crifwd-thrUfing stunf 




Latest in stunts devised for thrilling 
, sport-show crowds is the dive of motor- 
^^ycle and rider from a height of eighteen 






' soldier, wearing uniform complete to steel 
helmet, performs the stunt, which is a fea- 
ture of the Vienna police department’s 
^ water-sports show on the Danube canal. 



Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 

• er in, any device described in its pages, but 
this information is kept on file and will be 

* furnished by our Bureau of Information 
' upon request, accompanied by stamped, 
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self-addressed envelope. 
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feel into a canal at Vienna. An Austrian ^ 
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both the steam and the products of com- 
bustion carrying their heat through the 
radiators. A one-sixth horsepower motor 
regulates air supply,, circulation and ex- 
haust. Because of the method of collect- 
ing condensate and returning it to the 
generator, there U a minimum of corro- 
sion and tests established that corrosion 
would be loss than in an ordinary steam 
heating system. The plant heats up rap- 
idly because only a small amount of water 
is needed in the jachet and because the 
hot gases ri^ch'the radiator quickly. The 
heater, applicable wherever gas is avail- 
able, is designed for a five to seven room 
house, and in larger buildings extra units 
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Steam mingles with the 
burned gases in the radi- 
ators of a home heating 
plant whjch^ in laboratory 
' tests, has attained an ef- 
ficiency of ninety -seven 
per cent in fuel use. The 
gas- vapor heater has just 
. been placed on the mar- 
l ket. Because its air sup- 
^ ply is controlled, a large 
^ amount of gas can be 
^ burned in a small com- 
bustion chamber and the 
^ heating plant 'is therefore 
\ quite compact. Around, 
chamber is a water jacke 
lead the products of combustion into a 
space above the water where the steam si 
, and the spent gases are thoroughly mixed^ 
This gas- vapor mixture flows thmugh,.tho^ 
^ piping to the radiators, where the mois-tl 
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the organs o£ instinct, 
containing nerve centers 
more numerous and high- 
ly diHerentiatod than in 
the human brain. These 
nerve centers or nuclei 
were numerous in the 
brains of bats^ rabbits and 
mice; less plentiful in 
carnivorous animals and 
fewest in brains of goril- 
las and orangs. In man 
and chimpanzcest the 
nuclei are about the same 
type and number. 



Air.'Jnta/<e Built Like Gun 
; Supercharges Racing 






TwO'Faced Mirror 
for Day or Night 



One side of a reversible rear- view mir- 
ror for automobiles has a crystal-clear 
face for daytime driving, and the other 
side is a jet black glareproof mirror that 
kills the bhnding reflections during night 
driving. Either side provides clear vision 









^ ^ looks Ith* d cannon mounttd an an armoritd fitr,, (jwf iC it raafly th* air 

\XotOri.rig ^ J ^ (Aasuperaftarj*!- O rac/nt uiflomoiHVc 

What appears to be a weapon of war o 
Capt. Woolf Barnato’s racing car is really 
only part of a forced -induction system. 
The gunlike projection sucks in more air 
as the automobile gathers speed, super- 
charging the motor. Oliver Bertram, Brit- 
ish racing driverj is seeking new speed 
records with Bamato’s car, a Barnato- 
Hassan special. 

Rain Gauge Read Once a Year 
Shows 451 Inches Rairtfall 



In one of the wettest spots on the globe, 
the rain gauge is read just once a year and 
the annual average precipitation is 451 
inches. The gauge is at the top of Ml, 
W^a ialeale on Kauai, w^es ternmost of the 
larger islands of llaw'aii. In unusually wet 
years the rainfall sometimes reaches 60&s«' 
inches. Because of the difficulty of reach- 
ing the peak through dense forest, under- 
growth veget&tion and sticky mud, a huge 
gauge which need be read only once- an- > 
ually vms installed. It is of copper andv 
will* hold 900 inches. Tests of evaporation 
showed practically no loss, so the scientists 
assume* evaporation at zero. 

Tuiitt th€ mirror and yau hant a vanity, a daytimt Mt. Wsialcale IS a moislurc trap for rain- 

slots Of a gtareproaf mirror /or night driving ladcU SUbtrOpical Winds. 



of the road to the rear. The mirror is 
turned and locked in position either way 
by a simple twist of the wrist, and it can 
also be held in a vertical position for use 
as ^Si vanity ^ 






CFtciuibl^r roses planted along the right 
of way-of the New York, New Haven and ' 
Hartford railroad not only beautified the 
roots reduced so 11. fusion. 






V' 






T ’ R 




Floral WinJmiH Is ^*Groivn** 
from Thousands of Pla 



and Giant Pistoq 
Botli Made of A1 



ummuj^ 

) AliJinimim pi^t.rinw ^-grTfTi' as are 
being employed in modem high-C 
speed automobiles also are being 
adapted to many other types of 
engines, both large and small* A 
striking contrast in size is offered 
by the Aluminum-alloy piston 
produced for the engine of a fifty- 
> sev en pound portable lighting 
and that turned out for a 
"^50 -horsepower Diesel engine. 
The lighting-plant piston weighs 
three ounces, while the one for the 
Diesel is nine and one*hall inches 
in diameter, nineteen inches long 
and the casting before it is ma- 
chined weigiis sixty-four pounds. 
Tests l\ave l>eeit made with such 
pistons for-pu«5eb fifteen to thirty 
[iiches in d(amcter. These pistons 
in iron weigh up to 300 pounds 
while the same size in aluminum 
would weigh onj^-third that mutdi. 

iif/ 4 /;■ k 



This liiindmiU in a park Buffd/Op N* Y ^ is meda of tuulM 
thaumand pidntc. It is titfhlsd at 



More than 12,000 plants of the Echeveria 
and Allemanthera species were “grown" 
into a decorative windmill in a park at 
Buffalo, N* Y. Delaware Park^greenhouse 
gardenCTS constructed the windmill and 
arranged its floral designs* Lighted at 
night, it attracts thousands of admirers* 



“Trees Used as Windbreak" 
Save Fuel in Farmhouse 

■ Trees planted around a farm- 
“diouse are not only a source 
JEuel but actually save fuel when 
they grow into an effective wind- 
l^rcak. Tests by the U. S* Forest 
►Service showeS^fhat winter tem^ 
peratures are two to six degrees 
higher in winter on the leeward 



Tam and giant aftrinjnujn pitiOnt astd in 

lighting plantf in circfc* and in hig Dimtmt angina 
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Pretzel Bending Machine Solves 



t 05 

i 

Problem 




Atf^mpHshiag what ejire warn ean*idartit aw impas* 
tibU for a machine, 4 prttstl bonder tumt Aut 
^00 tnmptattly iutitt*d prrtimli ptr minutt. ft mart 
than tquals tha utarfa af fiftetn *jeptrt pretitbb*nd- 
fn|r girh-^ Thf mo^binr i* an odd aft*mbly of wha^lt^ 
*ndtotS b-rJts^ air hot* and tlt^tric motorti yat it 
handles' prtiztit with far more akiU and tpwtd than 
the bast worker^ Ci'rcJe, topf machine af worhi Cen- 
tert preftwit ready tar cooking, Baitom, expert 
Warktr bending pTetXalM by hand 
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Mower Cuts and gleans Lawn Like a 

, i ^ w ^iTrr 

le cutting 



Resembling a vacuum cleaner 
form and action^ the latest lawn 
cuts the grass and then sucks 
the cuttingSj leaves, twigs and 
other small rubbish into a con- 
tainer, Thus It does a thorough 
job of cleaning as it goes. Cut- 
ting is done by scythe-like ro- 
tary blades which are turned 
by dir^t drive from a gasoline 

/ (P 







peT^ 



mower 



lower 




gine* me cutting nlades o 
are adjustable and can be set to cut the 

grass to any height desired. ^ 
The blades are hoLLo^v -ground, 
and it is their rapid revolving^ 
that creates the suction which 
draws the mowed grass and 
rubbish into the large contain- ^ 
er located a^ the back of the- ^ 
machine, ^ 
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"^ATUHE cannot be relied on to pi^ 

" vide a thunderMomn or a cloud haffli 
on the particnJar day a movie director 
sires to shoot such an effeetj so Holly wooil 
studio technicians use mechanical equi^* 
mcnl to produce these and many othi^r^ 
natural phenomena. -* ^ 

There are machines for making rioist^^ ^ 
less min, sleet, or snowstorms, while bth<|f’ 
paraphernalia set fires and contr(4* the 
extent of the destruction, or producer fire^ 
which can be projected, artificial sun rajfs^ 
dust, fog, and wind efTects. These |ooiiii 
are as much a part tjf mot ion -picture 
making as the camera itself anti ei most 
instances the artificial effects piirttogpplP 
better than the real and are p^ore^^nr^ 



Top, Mc^ne fri>m "Mary af Sf:vtiand" lu thip i« Etghtad. Bmlaw, camera 
cabin vrrd in rain eaqvm/lCtM during filming af "Anthany Adutrmm" by 
Wcrftff Brathei^a. The rain w*ik produced by rnan and nut hy nature 






for the MOVIES 



CamwT'a anit tmchnienl crmut rt€Mdy ta fitm ft MarbU dvt*t ttiid mnour art uawd 

in creating thm lUumian ai a houtUng ufinttr ti&tStt 



vincing on the screcrL Rainstorms of many 
kinds can be produced at a mementos no- 
tice with devices made by Harry Red- 
mond> head of the R.K.O, special eRects 
department* Misty rain is made by com- 
pressing water to about 150 pounds pres- 
sure and then releasing it through a fine 
Jet* The jet has a half -inch thick wall 
around an elongated cavity the thickness 
of a pencil lead in which is a V-shape cut. 
The water strikes the cut» and is sprayed 
into a mist almost dry because of its fine- 
ness. Each jet covers an area of about 
fifty feetf and about lOO are used at once. 
For rain effects around street lamps at 
night, Redmond uses a special jet eight 
inches long, with a one -half inch interior 



cavity tapering toward the end* Arranged 
spirally around the jet are V-cuts which 
bite into the water stream because of the 
taper* At the end of the jet is a spray at- 
tachment. The large drops from the spray 
“catch” the light for movie rain drops 
while the V-cuts add the needed mistiness 
for proper photographic effect. Only a 
small portion of a set Is made wet with 
this device. 

When rain is seen pouring down outside 
movie windows, the part you don’t see is 
a “rain lube” consisting of a one and one- 
quarter- inch iron pipe made into a rec- 
tangular form. Into the pipe are drilled 
holes the size of a pencil lead. Low-pres- 
sure water gives the rain-drop effect. A 
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Souful Mtagt taiuh fn which boat srv mad*, uutdoaf HCt, 

and apparatuM for mohing artificiai cloadw and ocarfiaad firm 
effect 9 far the movie* 



ptitx below the window out of 
camera bnes catches the water. 

For more elaborate rainstorms 
sprays knou-n as ‘^acorn jets" are 
screwed into pipes. The spray jet 
is shaped like an acom with fine 
holes drilled Into the **nut" por- 
tion. The pipes are suspended 
above the setting and are attached 
to a three-stage pump of 750- 
galloiis-a-minute capacity. From 
1,000 to 3,000 feet of pipe and hose 
ure required for the usual rain 
scene- Increasing the pressure of 
Uie water adds to the fogginess of 
the rain. 

When rain is to bo "silenced" so 
it won't interfere with the sound 
recording^ excelsior is laid about 
the set to absorb the noise. If ar- 
tificial rainstorms are needed on 
location^ tank trucks transport the 
water to the outdoor setting and 
pumps build up pressure to 125 
pounds in the pipes to get the 
storm effect from the jets. 

in the R.tLO, film "Mary of 
Scotland,” a cloudburst effect was 
gained by shooting water from a 



1 




fiiminf winter scene in M-G*M picturef ''/Inna KarenintL.** 
Beiawj creatins winter Mcene jound sto^e * 



which an air jet sprayed lubricating nr 
mineral oil is not extensively used because 
of the effects of the oil-laden atmosphere 
on the actors and their costumes. Instead, 
complicated machines manufacture fog 
according to the demands of the director. 
For ‘*Mary of Scotland” Director John 
Ford asked Redmond for a special fog 
which would hang with clear spaces be- 



tween layers of fog. The first lay- 
er vva,s to cover the ground with 
a four-foot blanket, and over this 
was needed six feet of clear air. 
Above the clear air ivas required 
another layer of fog, A special 
maclnne w'as used that electrical- 
ly carbonijced oil and then, hy a 
muffled-air arrangement, laid il 
as microscopic particles in a va- 
porous air mixture. By controll- 
ing the carbonization the height 
at which the particles floated 
could be ascertained* A small 
blower in the fog machine gave 
the drifting movement character- 
istic of fog. 

Spray arrangements made after 
the principle of the paint spray 
gun are used when an impene- 
Irable fog bank is needed. The 
chemical, silicate tetmchlorLde, is 
put in tlie spray gun and instead 
of air pressure, compressed am- 
monia gas operates the spray 
.which lays a dense low-hanging fog 
through which the camera cannot photo- 
graph, The chemical is also used for mak- 
Jlng artificial clouds in miniature settings, 
-fTitanium tetrachloride is used for smoke 
effects. 

Another very light and almost colorless 
fog is made chemically by a machine which 

(ContinUrd to t 30 A> 



firo hose into four-bladed 
propellers turned by 400- 
horsepower airplane mo- 
tors. Wind machines arc 
used to create the "'blown 
effect” of slanting rain. 
By ejecting ful lev's earth 
into the wind machine,^ 
the effect of wind tugging 
at the clothes of the ac- 
tors is produced. Without 
the fuIIer^s earth, the il- 
lusion would not be so 
realistic* 

Several new fog ma- 
chines using chemicals 
are being used, The old- 
time “fog-buckel" from 
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Stnashup on Race Track Caught by Camera 




Thin ramuTkabl^ phvttf graph Mhouir one toeing tat turning oVmr, att tour uthrelj off the greunti, ri ght 
in ppfh ot e p«pnd speeding e«r, JVduc of the ntefi in fAc (too enr# wom Mu^t 






% 



Just as one speeding qar turned over in turning car is shown in the air with the 
the path of another during an all-Japanese second car swiftly bearing down^ its driv- 
championship race^ alert photographer er unable to avoid a smashup. Judging 
' pressed the bulb of his camera. The re- from the picture, it seems impossible that 
suiting picture was full of smashing action^ the drivers could have escaped deaths but 
a rare shot of automobile racing. The over- they were only sJightly injured^ 

- 1 A ^ * 

I Moisture Eliminator Prevents Chimney from Corroding 

Condensation of vapor m the chimney, a 
cause of constant disintegration of the 
bricks, mortar and flue lining^ can be con- 
trolled by installing a condensation elim- 
inator develnped recently* In the efficient 
furnace there is little waste of heat up the 
chimneyt but as a result there is heavy 
(^-.condensation of moisture with a slightly 
add content w'hich attacks the chimney. 
In a gas furnace, from six to twelve gal- 
1on,s of water are generated in vapor form 
for each thousand cubic feet of gas burned. 
The condensation eliminator, installed at 
the base of Ihe chimney, controls up-draft 

J S!id down -rl raft. It collects the condensed 
moisture during the warming-up period 
and Vb'hen the furnace is hot, the water is 
■O re-evaporat€"d and carried out of the 
chimney as vapor. An acidproof flue fln- 
^ j itifi protccls the porous brick and mortar, 

O j Cu^au’ay drawing anowM now coitacnKd moiMturc r» ^ jj' i_a 

ill utater pon Id ro-tvaporottd find leaves a dead aiT space betw'een it and 
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ature high enough to 
evaporate the moisture 
and carry it awaj^ 



"Walking" Radio 
Station Sends 
One Mile 

Operating on low pow- 
er and ultra-high fre- 
quencyi a new *"walkmg 
trazismitter" introduced 
recently by one of the 
larger broadcast com- 
panies has a working 
range of one mile. It con- 
sists of antenna and ra- 
dio-frequency oscillator 
concealed in a cane* a 
microphone on a wrist 
strap* batteries in a mon- 
ey belt and audio ampli- 
fier and modulator in a 
binocular case. Its first 
Use was for roving inter- 
views at a political con- 
vention, the voice of the 
speaker being transmit- 
ted to a central station 
nearby and rebroadcast. 



Fortabtn multi/tim control boJt cn tobt* in conttr it«il flouhiifht butbt 

itimuiltineouniy ufith SirfS attached to cammta 

Firing an entire battery of flashlight bulbs simultaneously 
with the click of fhe speed camera shutter has been accom- 
plished by the djfvelopment of a multiple control box. The" 
'Y ordinary synchronizer opens the camerST 
at the peak of the flashlight. With 
H lOT multiple control, as many as ten pho- 
j 5 ^^ toflash bulbs arranged at strategic points 
V \ within a radius of 100 feet can be touched 
\ \ 'Soff in unison, literally flooding with light 

^ "^Soithe area being photographed. The controf 

^^box is a compact case containing bulbs and 
witches, supplying its own current. 



Rubber Wrapper Keeps Soap 
V W ate^at^ ^Weat^e^Proof 

Appli^ to ^caKe? ^ap a special 
_> quick -vulcanizing process , a rubber coat- 
5 water and weatherproof hFjf > 

P Kan6 I wrapping soap. To un- 

^ ^ e* the coating is stripped off by 

^ .-ei a small tab on the side. The 
wrappers may be colored. The coating is 
/ VperMieatiJe 4o4he perfum^of the so^, J 
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“t Battery of Photo Flash Bulbs 

heat by the bricks arid to 
maintain a stack temper- 



Syncfirohiijed by Control Box 
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Spray Gun and Enldrger Print Photo on Wall 
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Topf negittiu* <>rl u>nl/ anJ fixing it with spray fun. Mask, shown pf tower loft, tM 

U?am tpr- prot€Ction whit< xpruying MtnSiCiiH; CtniiisiCn. Rights the finiahsd mural photograph 



One evening' you walJt past a tall offic* 
building whose brick wall on one side is" 
bare and windowless. The next morning 
you are amazed to discover a huge mural 
photograph printed on those bricks. With 
a spray gun^ sensitive emulsions and an 
ordinary enlarger^ photographic artists to- 
day are actually printing pictures on Li 
terior walls of plaster canva; 




walls of brick or wood. They can even 
project an imperishable photograph on a 
cement sidewalk, on metal — on virtually 
any solid surface. The process takes but a 
few hours. First a patented emulsion is 
spread over the entire surface with spray 
guns; the photograph is projected with an 
ordinary enlarger, and is developed and 
ith the Kims* The pic- 
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Air from Tire Jacks Up Car 
in Ten Seconds 



ture dries quite rapidly^ the speed of the 
entire process depending upon the rough- 
ness of the surface^ Since the image pen- 
etrates as far as light carries it, the pho- 
tograph becomes a part of the surface and 
is impervious to weather. Homes, offices 
and stores are being decorated in 
manner* Outdoor advertising finds the 
mural photograph a new and attractive 
medium, for a lasting picture or poster or 
design can be printed overnight on a bill- 
board or wall. Theater scenery can be 
printed with utmost realism. On plywood 
and plaster the mural photograph has a 
soft luminous effect quite attractive for 
decorative purposes. In spreading emul- 
sion on the wall, the spray-gun operator 
W'oars a mask to protect himself from in- 
haling fun^iy f I 



Silent Gasoline Road Drill ^ 
Tested in War on Noise _ 

Self-contained and operated by*' gaso-r^ 
line, a silent road drill has been tested 
a means of reducing noise in England. The 
drill lacks the familiar clatter, of drills 
now in use on highways and streets. Hard- 
ly more than a steady hum can be heard 
as the drill pounds to pieces various kinds | 
of pavement or breaks up rock.. Y 



T opp jaehing up whe^i uiiih air iram spare tire. 
Battanif the air-operated jaeh 



Lively automatic and requiring (TO 
manual operation by the ear owner, iW 
latest jack is raised by air from one of the 
tires. Five pounds of air elevate the car 
sufficiently to permit changing a tire or 
wheeL Loss of five pounds from normal 
operating pressure wiH not interfere with 
wivcl to the neset aewice station wher^ 
tlie tire may be inflated to full pressure. 
The jack is easy to Use. Its air hose is 
screwed onto the .tire valve after the jack 
has been placed to raise the car. When 
the air hose is connected properly, the 
jack immediately starts lifting the car and 
the complete operation occupies only ten 
seconds. The car is lowered by unscrew- 
ing the hose from the tire. 



ffGlass fishing line made of braided fi- 
brous glass threads has been found strong- 
er ^an linen or silk line of equal dlametftf* 
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By H. W. Magee 



Right anti wr^ng driving ptucti^tt andf at lap, ant 
filtw Vor^ com-^ny ttachmm itr driVMrM cdirtfaji fiirth 
</)« aid of thia dummy whivh railt out 



'^HERE'S one law which, sooner or later, ^ 
^ is going to stop every reckless or care- 
less driver* That*s the law of averages. ^ 
And when this law of averoges Is applied _ 
to traffic accidents today, the rows of cold 
figures scream a grim warning which eu- ' 
ejy sane motorist should heed because you 
caiTt break this lavr without eventually 
hifpakmg your nock. 

Jk-om 1922 through 1935 automobile ac-% 
cidents snuEed out the lives of 38{l,0fl(^* 
'persons in this country. That’s more than 
twice the total of those killed in action or ^ 
who died of wounds in all the w^ars in ^ 

- which "wc ever participated. Its more than 
.thfe combined population of Wyoming and 
Nevada, and aijout the same as wiping out 
the population of Vermont or Indianapolis. " 
And deaths continue to moimt. 

Last year 40,000,000 motorists burned 
up 16.250,000,000 gallons of gasoline driv-* 
ing 26,250,000 cars over our 3.250.000 miles 
of road,s. Statistics of tho Natianal Safety 
Council show^ this traffic resulted in 37,000^ 
deaths — an all time high— 105,000 persons 
permanently disabled, 1,1SO*000 others 
temporarily disabled and 6.500,000 acci- 
dents causing damage to property. And^" 
that’s one death for each eighty-eight 
miles of highway, one permanent ^sabil- 
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ray Gun and Enldrger^PrintPKoto on 



Tapt projttiitig ntgatiV€ on irnsitizvd wul/ ujiff fixing it ui||ft tpray ^un. Mush, sAuul'it at lourcr lift 
tDfrrn f^f pfotxClion uihile spraying sensitiirs imulsian, th€ finished mural photograph 



One evGning you walk past a tail ofHcft walls of brick or w'ood. They can even 
building whose brick wall on one side Is'" project an Imperishable photograph on a 
bare and wlndowlcss. The next morning ^cement sidewalk, on mclal— on virtually 
you are amazed to discover a huge mural any solid surface. The process takes but a 
photograph printed on those bricks. With few hours. First a patented emulsion is 
a spray gun, sensitive emulsions and an ^ spread over the entire surface with spray 
ordinary enJarger, photographic artists to- guns^ the photograph is projected with an 
day are actually printing pictures on in-'- ordinary enlarger^ and is developed and 
terior walls of plaster pti canva^ ex^erj& hxed^gain with the The piC" 
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Walking’^ Radio 
Station Sends 
One Mile 

Operating on low pow- 
er and uitra*high fre- 
quency, a new “walking 
transmitter" introduced 
recently by one of the 
larger broadcast com- 
panies has a working 
range of one mile. It con- 
sists of antenna and ra- 
dio-frequency oscillator 
concealed in a cane, a 
microphone on a wrist 
strap, batteries in a mon- 
ey belt and audio ampli- 
fier and modulator in a 
binocular case. Its first 
use was for roving inter- 
views at a political con- 
vention, the voice of the 
speaker being transmit- 
ted to a central station 
nearby and rebroadcast. 



^ 



Portablm wnuttiplm Control bai ara table in crnter drmM ten flasbJip/'if bvtbu 
aimultaneaufty ujitb buih attftchfd (0 



Firing an entirt^ battery of flashlight bulbs simultaneously 
with the click of the speed camera shutter has been accom- 



plished by the 



velopment of a multiple control box. 
ordinary synchronizer opens the 
gutter at the peak of the flashlight With 
multiple control, as many as ten pho- 
toflash bulbs arranged at strategic points 
within a radius of 100 feet can be touched 
ofT in unison, literally flooding with light 
the area being photographed. The eontroT^^ 
box is a compact case contaioing bulbs and ^ 
wdtches, supplying its own current, 

T '''' 
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ffl. 



Htrt i* t/i9 “wolkinf trnnamittcrj* Nvtt tht micro- 
phone f trapped tv niimiwneci^f wrUt 



Rubber Wrapper Keeps Soap 
Wateyr^ ^Weat^ei^roof 

Appli^ to ^cake? ^ap ^ a special 
quick- vulcanizing process, a rubber coat- 
ng that is water and weatherproof has 
been patented for wrapping soap. To un- 
wrap a cake, the coating is stripped off by 
tugging at a small tab on the side. The 
^^5 wrappers may be colored. The coating is 

" e perfunu 



S Battery of Photo Flash Bulbs 
‘ SynchtohRcd by Control Box 

ature high enough to 

evaporate the moisture 
and carry it away^ / 4 f ^ ' 
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ity for each thirty^one miles* one 
temporar>' disability for every 
three miles and n property dam-* 
age accident for each half mile. 
Truly death and destruction stalk 
our highways. 

There ^s jttst one message in all 
these figures- — be careful or he 
killed. But how' do these statistic.s 
concern yt)U directly? You con- 
sider yourself a careful dnver+ 
you've never kilhxl anyone, never 
injured anj^one, perhap.s never 
dented a fender* Well. Ihat^s where 
the law oi averages comes in. If 
the preseni tnilHc accident rate 
continues, one out of every twen- 
ty persons in this country will be 
injured or killed in an automobile 
accident within five years. And 
tluit includes youf 

JllsI jot down your name* then 
add the names of nineteen rela- 
tives and friends. One of you will 
be killed or injured in a traffic 
smash-up by 1941 by the law of 
averages. Here's another way of 
looking at it. Write dow'n the 



Top chart shotAis traffic aceidents around the clock and bottom 
one rAouJe accident M through the utceh. The two charte indi^ 
catc fAof oaf cot time f* drive it about J n,m* on Tuemdays 
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names of three children Ln your neighborhood. Two 
of the three are sure — not likely, but sure — to be 
injured in auto accidents during their lifetimes if 
the present rate continues. Or perhaps you have 
a sixteen -year -old boy. If he looks forward to a 
lifetime of driving and is exposed both to driving 
and pedestrian hazards » your son also is certain, 
by the law of averages, to be hurt in a traffic acci- 
dent unless the present rate is reduced 

Not a very cheerful outlook, is it? Now let's 
compute the economic loss in addition to human 
lives ivasted. Last year we spent about $2,63B,- 
000,000 for new cars and trucks. During the same 



wnn otmeh motor vikicle 



Hoad ittumintttwd with 4Wf-candlepoti}*T incandwtemnt lampM 
and rtfi*ctort. Ltftf tytut af fatal and non-^fatat aeeidentr 



period accidents cost us more than $1,6 00, 000, 000 in 
wage losses, doctor and hospital bills, insurance 
overhead and property damage. Thus for each 
$1,000 spent for new cars in 1935, another $600 
went for accidents. Most of that was money wast- 
ed* Some of it was your money— paid in high in- 
surance rates if for nothing else* Project this loss 
over the next ten years and you have a figure 
approximating half the national debt* 

So there you are* Automobile accidents are cost- 
ing you money whether you have accidents or not, 
and by the law of averages you or someone dose 
to you will be killed or injured in one within five 
years if present conditions continue. 

"So what?” you say* “I'm a very careful driver. 
A lot of other fellows are causing all this. They 
ought to be ruled off the highways. But why pick 
on me?" 

Well, you^l be just as dead if the “other fellow" 
kills you as if you do the job yourself. And are 



WiKtp CajECT COLLISION 



tdOK-COLUSlOH 



OTHER VCklCLE RlCLViaiNO 
railroad TRfllH and streetcar 



POPULAR IM E C H A N I C S 



sa 



J 



717 




aiGkT 



WIVER^ 

TWINXING 

RANGE 



Dittancrf rnqufTed to ttop uttth good and fttir hrohv*^ Top, 
machine tor miMifurinf reaetion time and dirfifncm required 
to otop after driver appUe* brohes 



10 

W,P.H. 



(OO FT 



30 

M*P.K» 






?20 



M.P.H. 



245 FT. 
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you careful every minute 
ytju're behind the wheeh nr 
do you think you are? For 
every accident last yociv which 
went to pile up the griin total 
of death and destruction, 
there were literally hundreds 
of near accidents — situations 
when something almost hap- 
pened but didn't. Every driver 
has had these narrow escapes 
— some call them '*lucky 
breaks. Now accidents don't 
just happen: someone causes 
them. It's human to blame the 
*'f)iher fellow ' but the other 
chap can't always be in the 
wrong* Yotj've got to accept 
part of the responsibility, at 
least part of tlie time. 

Who had all those thou- 
sands of accidents last year ? 
Stime were physically defec- 
tive. some didnU know how to 
drive. But the great majority 
were competent drivers who 
had acquired careless habits. 
They went too fast, passed on 
hills and cur\'es, sped through 
intersections, jumped the 
lights and did a thousand and 
one other foolish things unlil 
the law of averages caught 
up with them. They didn't 
actually w‘ant to have an ac- 
cident, but neither did they 
want sufficiently not to )iave 
one* 

And tlial^s the ,secrel of 
staying out of trouble on the 
highw'ays today. You’ve got 
to prevent the accident before 
it happens. And the best way 
to do that is to check up im- 



vehicle's 
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RANOf 



i>Riveft 

APFlIlS bflAHES 



GOOD passable 
BRAKES BRAHES 
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THESE ARB THE DISTANCES 
iT takes tOU TO STOP 
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lo see only 200 feet, your stopping point at 
any moment is almost 150 feet beyond the 
distance you can see ahead You would 
even be out-driving 300-foot head lamps 
at that speed. 

Heroes another startling conception of 
sixty tnlles an hour. At that speed your 
car has enough momentum to travel 120 
feet straight up if it could “take off*” So 
when you do sixty you might as well be 
120 feet in the air if you hit something. 

Just another way of saying that 
hitting a stationary object at sixty 
creates the same impact force as 
though the car were to drop from 
the top of a twelve- story building. 

The higher the speed, the worse 
the accident. One accident in 
eleven is fatal at fifty miles per 
hour and above. At speeds of 
twenty and under, only one acci- 
dent in sixty-one is fatal. But just 
driving under fifty isn*l any in- 
surance against accidents. Most 
of them occur at speeds under 



mediately on your driving habits, If every 
one of 40,000, ODO drivers discarded all 
careless and dangerous practices today, 
the deaths^ injuries, property damage — 
and insurance rates — would drop tomor- 
row. If you 11 overhaul your own driving 
practices, you*ll go far toward avoiding an 
accident. 

First, let^s consider speed. Modem cars 
do seventy, eighty or even ninety miles an 
hour with ease. But can your brain go 
ninety miles an hour, or even sixty? Cars 
and highways are faster, but your reaction 
time isnl. And it still takes time to think. 
It takes about three -fourths of a second on 
an average. So from the time you see the 
heifer until the time you do something 
about it, your car travels about fifty-five 
feet if you^re doing fifty miles an hour. 
Then after you get your foot on the brake, 
you need nearly 200 feet more to stop — 
unless you have poor brakes. 

Did you ever do sixty at night on a good 
stretch? The chances arc you were driv- 
ing “bUnd” and didnl even know it. "With 
good brakes and good road conditions, you 
need about 330 feet to stop at sixty miles 
per hour. Now if your lights enable you 




Right ttnd of doing if ond chart mhaii)-^ 

ing Aoitf dmatht on Optn road are going Up whit* 
fataSiti** in cititt ur* going down 

that figure. It^s quite easy to determine 
the type of accident you are most likely to 
have. Just study the kind most drivers 
had last year. 

So here^s a tip that will reduce your 
chance of killing someone nearly fifty per 
cent — always be on the lookout for pedes- 
trians. Nearly half of last year*s traffic 
fatalities were traveling afoot. The ratio 
of injuries to deaths is twenty to one for 
pedestrian accidents. Nearly 7.000 pedes- 
trians jaywalked to their death last year 
but, on the other hand, mistakes by driv- 
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ers accounted for about two out of every 
three accidents of every type. If you're 
in the habit of letting pedestrians look out 
for themselves, you stand an excellent 
chance of killing someone* Incidentally, 
school children, trained to watch trafTic, 
made a better safety record than adults 
last year. 

Car defects cause, or help cause, at least 
fifteen per cent of all accidents, it is esti- 
mated, so here’s another tip* You nuni- 
your chances of killing or being 
by proper maintenance. Poor brakes 
glaring lights arc the mechanical de- 
fects blamed for most such accidents. 

One serious mistake in driving may be 
last, so don't be lulled into a sense of 
security just because youhe on the open 
* Since 1930 traffic deaths for larger, 
have been declining while deaths on 
the open road have been climbing* And 
don’t think you are careful just because^ 
you exercise caution in turning* Nine out 
of ten vehicles involved in fatal accidentit- 
last year were going straight ahead. Even' 
at intersections, most accidents involve, 
vehicles going straight ahead* If you cross' 
the center line occasionally, or pass on a» 
hill or blind curve, you should be inter- 
ested to learn that twerityr|i?c per cent oP^ 
all fatal accidents and fifty-eight per cent " 

<CanLin1Jad to pn^it^lZSAJ 
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Handy Kitchen Wrenches 






Latest Clock Has a "Voice^^ 
to Announce Time 

* 

Sleepyheads may be awakened in the, 
meaf future by ^ clock which announces 

in clear tones, ^ 
**Scvcn o^clock,’^ 
or whatever the , 
hour may be. Sucl^ 
a clock has been^* 
developed by 'a^ 
communications * 
cafpry. 
dci carii 

face and a ^‘voice’^ 
circuit w'hich will,, 
put the exact 
hour Into wmrds* * 
It is synchronized w'ith a nationwide time 
service* The clock may be used as a train 
, wf^Uh a microphone connected' 
into the speech circuit for making an- 



laboratory. It has*, 
an odci caricature^ 



Rubber^toathed wrench is put to 

fiifrhen lifting bet dishes and gripping inf Udt 



Saving the hands from cuts and burns, * 
two w'renches with rubber teeth or jaws 
ser\^e many purposes in the kitchen* One 
is handy for canning, serving to lift 
jars or cans from the w^ater, to hold 
jar while the cap is lightened or loosened, 
to grip w'ide-mouth jars and to lift pota- 
toes, corn, bottles and cans from hot w'aler 
or the oven. The other WTench grips the 
cap of any screw' -lop bottle, jar or can, 
removes hot pans and pots from the stove, 
removes hot lids from cooking vessels, 
lifts hot clothes from washer to wringer, 
cracks nuts and is strong enough for a 
pipe wrench. 
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Gas Extracted from Clover 
by Inexpensive Process 



will hold a quart of developer and is of 
stainless acid-resistant steel. The exposed 
film is wound on a reel in the darkroom, 
immersed in the tank of developer and 
covered. The rest- of the process can be 
done In daylight, for the tank cover has a 
light-trapped opening through which so- 
lutions and rinsing w'aler can be poured in 
or out without exposing the interior* The 
film remains in the tank until ready for 
drying. To change from one size film to 
another requires only a shift of- the upper 
flange from one notch to another. 



Sunlight Cast into Dark Rooms 
by Automatic Reflector 

\ Several hours of sunlight can be cast 
mto dark rooms of city apartments and^ -• 
hotels by means of an automatic reflector* ♦ 
The device follows the sun whenever it is «« 
visible, sets its mirrors to catch its rays ** 
Jind then reflects them by a complicated ^ 
series of prisms and mirrors to any 1,300" 
ioot square area desired. The machim 
Snav be set ud on the roof of an .adjoining 



i-jhuilding to reflect the sunlight into roi 
located on inside courts or perhaps on 
kk^hafts of large buddings. 



fre fxtractmd tram ctaVer 



S Claimed to be commercially practical, a 
process for extracting gas from roadside 
clover has been discovered by two Min- 
nesota chemists. After manufacturing ga^ 
in their plant for several months, the 
chemists announced that 3, OEM) acres of 
^ clover would be sufficient for making a 
year's supply of gas for St, Paulas domes - 
’ tic and industrial users. 



Popular-Ske Films Developed 
in Adjustable Tank 

^^PfgpUKPPIBVIfl Amateur phn- 
^ tographers can 

develop their owu 
4 (| films in an adjusl- 

^ able tank which is 

made to accom- 
feipSk modate variop^ 

popular sized 
films. Just made 
available, the tank 









odd arrangrThrJit "St nurr arm sunlighf ^ 

inti room* 44'^ court j nirMhaftt ~ 









Famous Trains in Miniature on Model 



vtfwr q/ rttUroad. Natt the turit min- 

CTifintt which arm mXactty tike tacamotiifei 
famous in Engtieh railFoadtrtg circlet 



Operating 



such famous trains the Rocket, Royal 



Scotj Princess Royal, 



Cock O’ the North] 



Flying Scotsman, King George V and ol 
ers. The line ts 300 feet long and its roll- 
ing stock consists of more than thirty 
locomotives, 100 flight cars and fifty, 
passenger cars» The track has sevenf 
'‘switches, both eleciricaUy and manually 
operated. All locoanotivcs, and the " 
matic couplings litfed to all cars, are con 
trolled from one dontrol board. The 



tire system is electrically interlocked. 



luminated by more than 3(K1 minialu^^S 
electric lamps* The i>ui)der, C. W. Mer- ^ 
edith, haji spent thirty years on ihe^ 
mode! railroad* Sitting at the switch- !l 
board he can break up trains, shuttlingp'^ 
carii and locomotives from one track 
another, and perform many other intri- 
cate movements of the trains. 
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Electric Unit Sterilizes Dirt 
and Eliminates Weeding 

Inexpensive sterilization of dirt is pos- 
sible with electrical equipment consisting 
of four healing units with mountings. The 
florist or specialty grower builds these 
units into a wooden vat or container. Dirt 
to be cleaned of plant enemies, such as 
weed seeds, insect life and fungi, is placed 
in the container and the electricity turned 
A thermostat maintains automatically 
temperatures of 160 to 180 degrees Fahr- 
enheit, raising the temperature of the soil 
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tutwels ^and is I sufficientl 3 ^ to destroy the 
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T^OR few dollars you can create an 
^ observatory m your back yard and 
with a homemade telescope explore the 
sky for new comets and planets. 

Amateur star gazers are on the job in 
all parts of the world and frequently a 
member of this star patrol finds a nevi dot 
of light in the sky. It may he a new comet* 
an unknown planet* or a faint star that 
suddenly has exploded. Amateurs are ac- 
tually beating professional astronomers in 
discovering new' heavenly bodies. 

The reason for this, explains Russell W. 
Porter* "patron saint of amateur astron- 
omy." is that professional astronomers are 
usually busy on special problems and 
hardly have time to sweep the skies on 
the chance of spotting something new. 
Also, the large instruments of the observ- 
atories have small fields of vision which 
permit only tiny patches of the sky to be 
observed at a lime. 



FohEhing Murtacm of mirror, ond litrgo 

I omoiroT urifh rnkwieton tub* 






“This leaves several 
spectacular fields of re- 
search open for ama- 
teurs," says Porter, who 
is acting as consultant for 
the new 200-inch giant 
telescope in California. 
**One of these is hunting 
for new^ comets and an- 
other is looking for some 
of the minor planets. 
Lunar occultation is an- 
other Held in w'hich am- 
ateur astronomers can do 
important work. The 
moon is not as steady as 
you might think and is 
often ahead of or behind 
schedule. We know the 
stars are steady, so by 
taking the exact time at 
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PoFtable mk^teton trteaiopc 
contistifis of frame fio/difle 
mirram and lentcM^ Betouf, 
measurtng ccirt^aturd of miF- 
f^r ujith light 



which certain .stai*3 go into 
eclipse, behind the mooni 
amateurs may collecl facts 
from which the reasons 
for the moon^s beha^nor 
may be foimd. 

**Smail comets that go 
parading back and forth 
through the solar system 
are often nbserverll by am- 



N 



ateurs and when a new one Ls found the 
comet is usually tiinncd after its discov- 
erer. Tliere are thousands of small plan- 
ets in our solar system about which little 
is known. Most of these are too small 
ever to be seen, but it is probable ama- 
teurs will discover a few more of the 
larger masses among the minor planets. 

^"Professional astronomers arc also aided 
by amateurs in the study of variable stars. 
These wax and wane in brightness. The 
amateurs keep track of the varying bril- 
liance of these stars and draw up charts 
of their behavior for the observatories. 



The sensational "blowing up’ of ‘Nova 
Herculifl,’ a star normally 20,000 limes 
brighter than our own sun, \vas first 
served by an English amateur. In less 
than a month's time after it started to ex- 
pand, ‘Nova Herculis' increased its bril- 
liance 160,000 times. Most of the vaLriable x 
stars ohser^^ed since the beginning of 
century were first found by amateurs.'* ^ 
Strange as it sounds, you can usually'^- 
see the stars much better with a home- ^ 
made telescope than with the mightiest 



instruments of the observatories. Small 
telescopes reveal the stars as steady, bright 
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time with the vibrations^ ^‘Seeing" is usu- 
ally much better after midnight when the 
atmosphere has cooled off. 

Early this year an Ohio draftsman, Les- 
lie C. Peltier^ discovered a new comet with 
a six -inch telescope he made himself. A 
few months later the comet was only a 
couple of bght-minutes away from the 
earth and was the first that could be seen 
with the naked eye since 1927* Peltier 
made his first telescope eighteen years ago 
and is the discoverer of two other comets, 
as well as co- discoverer of three more. 

Amateur telescopes are simple affairs, 
consisting of a curved glass reflecting 
mirror 5 a small mirror mounted diagonally 
above the main mirror to reflect its gath- 
ered light outside the tube, and an eye- 
piece that magnifies the image* These 
parts are assembled on an equatorial 
mounting that allows the telescope to be 
pointed at any part of the sky. 

You can build such an instrument for 



pin points of light, while 
4 n' in the larger telescopes 
y * "Ihe stars seem to dance 
U and jiggle* Even the 
C moon trembles and blurs. 

W Planets are just as hard 
0 ^ , to see, although through 
f' t^mateur telescopes the 
\ ,;^planets appear to be 
( bright, steady disks* This 
is because with the larg- 
P est telescopes the *'hot 
stove effect” of atmos- 
pheric disturbances is 
^ very pronounced. The 
twinkling of a star be- 
^ comes a steady dance and 
astronomers must wait 
for exceptionally quiet 
nights to make visual ob- 
^ servations. Routine stel- 
lar photography^ how- 
-^'ever, may he made at 
nearly any time because 
the astronomers guide 
their cameras to keep 



r 

¥ 






Taf^f tub* and **dtiuEhnvt" mirror of tw*lvm^ineh t*l**C*pt, C*iit*rp poJ- 
ithing mirror tor tmall t^teacope. Bottom, poliahing tool* utad to eraat* 
final curVm en miffOf fluaa 
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about $12 and up, although one amateur 
completed his for a cash outlay of $1.50. 
He found a thick piece of glass suitable 
for grinding out a curved mirror surface 
and used the lenses from, an old" pair *of 
binoculars for the eyepiece, mounting 
them in a wooden spooL He picked up 
enough pipe and tubing in a junk yard to 
make a rigid mounting. 

Glass for a miiTor six inches in diam- 
eter costs about $3, or you can use the 
heavy pane from a ship^s porthole. Sec- 
tions of large stovepipe or heating pipe 
make a satisfactory telescope tube al- 
though a solid tube is not necessary. A 
skeleton tube or merely a framework to 
hold the optical parts in position is enough. 
A good mounting on W'hich to place the 
telescope can be assembled from the ^ears 
and rear end of a junked automobile. 
Many amateur tel escope clubs assemble 
all 



the necessary parts into inexpensive 
kits which the members buy. 
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Midget Radio for Policemen 
Is Carried in Pocket 



Latest equipment for the English bobby 
is a miniature radio receiving set with 
which he picks up instructions from po- 
lice headquarters while on duty. The set 
is so small that the policeman carries the 
complete outfit in pocket. i 
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Twenty Miles to the 
Is Motorcycle’s Record ^ 



Economical matorcyclf hd-s its *’outttaard** engine 
mounted over the fretit wiiemi 



One hundred tu-entj'' miles on less than 
three quarts of gasoline Is the record of 
an ^"tirKler^ung” type^iotofo^^cle built’ by 
a Loij ^ j\n gclos- man and exhibited at the 
San Diego exposition. Its wheels are less 
than knee-high and equipped with baU 
loon tires. The one-cylinder motor drive* 
the front wheel with a belt. 






ruit Trees Fed from Bottles 
to Speed Up Growth 



Fruit trees in a Kent, England^ research 
are being grown on nourL^hment 
fed^cm from bottles, much in the man- 
ner of rearing babies. Small holes are 



Limtoning in on n London ttobhy^m poifket radio act lo 
orders broodcatt from police headtjunrters 



made in the tree trunk for insertion of the 
ends of flexible tubing connected to in- 
’ verted bottles of special chemical solutiom 
- hung in the top limbs. The trees absorb 
the chemical plant foods direct. Water 
^may be supplied the trees in the 
manner during droughts. The 
feeding melhod speeds up growth 
makes possible direct feeding of any part 
of tke/ree 

pz 

^ //A . . ^ ..... 
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^ Spray Gun Applies Solder 
and. Heats the Metal 



sence of grease and dirt on the metal panel 
A power sanding machine is used to re- 
move paint, primer and rust before sol- 
doring and for smoothing the finished job, 



Salt Makes Gravel Roads Dustless 

Highways are being “salted down” in 
^he Canadian provinces of Ontario and 
Quebec and rural sections of the United 
States. Experiments in Nova Scotia indi- 
ca t cd that salt not only lengthened the life 
of clay and gravel roads but virtually 
dimlnated dust. Salt mixed in the clay 
retards the evaporation of moisture when 
the road is first laid, and the growth of 
salt crystals as the road dries out tends to 
diminish shrinking and cracking. 



Folding One' Wheel Trailer 
Has Beds for Four 

Traveling on one knee- action swivel 
wheelj e folding trailer, which opens up to 
se\'en times its original size, has beds for 
four, a table which folds into the floor, re- 
frigerator, food compartment, storage space 



fr* Spray gun for apptMf*S moUrn tutid^r which i« ^ 

3 ^ *cf by tflemeitt rrui<fe run _ _ 

A. ^ 

yj# Similar^ in principloQto the paint gunt^.^ 

used for applying lacquer, a spray gun has 
. been developed for applying molten soldefJl^l 
^ finder pressure of compressed air* Tlie 
tool eliminates the need for torches, sol- J 
dering irons and liquid fluxesj the sp6cial \J 
body solder in bar form which is used be-^ 
” ing melted by an electrically healed ele-^3 
ment inside the barrel of the gun 
i converted into metallic spray by com- ^ 
j pressed air at a pressure of seventy pounds. 9 
The flux is part of a special 



compound iq_ N 
paste form \vhich is applied to the surface ' ^ 
being treated with a felt pad famished 
with the gun. Little of the heat of the^ 
tool and the molten solder is transmitted ^ 
to the metal panel, so the danger of ignit- 
ing inflammable materials in contact with v 
the panel is eliminated* A trigger switch ^5 
controls both heat and air prcKsure. Th^e'^ 
gun is particularly adapted to filling dents%^ 
in automobile fenders and bodies without 



removing the parts from the car. The se- 



cret of the tool’s success lies in the 'ab- 

■ ■ . ’ T ,1^ ^ 



■ ^ 



Onf-urS«i>J in(a campapf qnft^ (lA 

raati anti exp4nd^ rntg q home uj/irn parked • 
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for stove and cooking 
utensils, si?t compart- 
ments for linen and toilet 
articles and two clothes 
drawers on the sides. The 
folding beds have mir- 
rors and clothes hangers 
on the back. The trailer, 
which can be opened and 
set up for sleeping in a 
few minutes, may be 
parked independently of 
the car on foldin g legs 
with adjustable jacks. 
Canvas for spreading over 
the trailer can be set with 
four legs, making a can- 
opy eighteen feet long 
and eight feet wide. Ten 
persons can be seated in 
the trailer when the beds 
are not in use. The chas- 
sis is connected to the 
bumper with double hitch 
brackets. Folded, the 
trailer is forty-seven 
inches wide, seventy-tw'o 
inches long and twenty- 



Television Sender on Truck 
Transmits Olympic Pictures 



four inches high. 






Portable Hammock 
and Stand Handy 
for Outing 



Easy to pack and carry, 
a new portable hammock 
with its own stand is 
handy for outings, the 
lawn, the porch or the 
penthouse. The stand comes apart for car- 
rying, Upon assembly, the stand has hooks 
at each end for swinging the hammock 

L 




Making mouits of Oiymph camei itJop a trufk, prtparaior 
iht attn j'n (ruc^ and' fronAmi^tm^ 



During the recent OljTnpic 
Germany, experiments Tvere 




es m 
ducted 



with 




portable television transmitter 
mounted on a truck which could 
he moved about to record the va- 
•_ rious contests as tliey occurred, 
'On the roof of the truck was a 
moving picture camera which 
made movies of the games. The 
film was developed in the truck 
and then run through the trans- 
mitting apparatus. 



QMjfi frdfld utArrIi camti a^irrf for 



Portabtm homtnock wHi 

iptrying ur%d;,thut ron be im aufinjfjs 




:s^ 1/ 



Clf you open your fountain pen 
in an aitplane at high altitude, the 
ink will spurt because of the re- 
duced air pressure, f g ^ r 
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Short-Measure Gas Costs Autoist Millions 





Due to TKnoronce or otlttigUt 
diEhonefty q/ tome 
ttotion &peratorx, aufqmo- 
curnm u?e poyitif! mit- 
ttarA of ftoUars vi^h yvar fot 
^djiofinc they ncticr reeeiife. 
Amons the r«ojonji for q/iarf 
on eajfolins qrd<rq 
ore: to prim* the 

pump, failure la p r opr rt y 
drain the **dry" type of hosr : 
deliberate «hutJin^ aff of the 
fOin fiout before the ordered 
quantity hoe born placed in 
the eaelamer'e tank;' ehoeiiog 
I At 4 ^Tlrf orrirr ufbc4*i he otdvre 
gat and then leaifem far the 
reef roarrif and defeetipe 
pumps* Topt tefit inspeetors 
pouring test order into m«qj:- 
uring fan. Rights measuring 
gatoline left i/t improperly 
drained Adjic. Bmlouit 
nofx^q with tieJve at end re- 
quires no rfi'Oininff brcwni# ft 
is supposed ID remom (all of 
oft f/mn 
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How to Get All the Gasoline You Order 




AhoVr, concealed ^an rn rnjtpecf«r^c cdf 
reived test vrder of gas uthinh then utaS 
fMitired in-to- mcasu^mi; con eV:denre 
sharto^r 



j4boOF4 fmprflpcr ufay to drain 
**dry''‘ type of This type 

hat ne vpive^contraUid 
□mf motorist should reemitfe ell 
the gas in ihr- hose-: Bottom, 

left, proper u/ay to dram hose 
SO motorist gets whot he pays 
for,, By hotding hose ill f man- 
ner^ alf the run* fluf o/ line 
into custamer*M IdllA, Shortages 
up (o one and onv-ha^f 
rcaufl Ijrain improper <iro(Rap« 



Rights arreto poinli to the ilijr/-,^auge an pomp- f^ott 

that f/ie is only partly full,, indicating that the pump has 

naf hren primed- Whan the gauge is in this eaitdiiionf the motor-- 
ist does not get full measure, fpppectorr warp customers to watch 
the gouge on this type of potnp. H^icri jiUltlp4 and ofd-^ 

style pvmps j^aupes arc ucciJ* the customer is jFerced fo 

rely an operator’s honesty 



0^ J* 
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'' Sinker Mold for Fisherman difficulty, i van Eremee ff^sound 

ii3!J developed an apparatus; 
\^ich automatically records every sound 
J'n a room for a week and the time it oc- 
^ curred* The apparatus has been made 
possible by the high development of mi- 
cro-recording on a sound-film track. A 
sound film thirty-five millimeters wide 
can carry as many as ninety -six sound 
tracks. With 3,000 feet of film and ninety- 
sbe sound tracks available, a week's con- 
v^ersation can be recorded. A small con- 
cealed microphone picks up the sound. 
The recording apparatus is driven by an 
electric motor and can be located at a dis- 
tance from the microphone. A repeater 
winds the film which passes over the re- 
cording apparatus again and again. Know- 
ing the rate at vrhich the film runs, it is 
simple to find the time any sound occurred. 

J7/0 <i( 

Camera '^Sees” Black Lightning 
as Bolt Hits Monument 

When lightning struck the Washington 
monument recently, a cameraman snapped 
the picture and captured the image of both 



I 



Siitfcer mQl<f for (Ac lo/ii-cJi turnm out £/nooth, 

poIIetM in jijc cfu< 



V 





Fishermen now can pour their own 
sinkers with the aid of an inexpensive 
mold which turns out smooth, balanced 
lead pellets in six sizes. The angler can 
pour six sinkers at a time, or any single 
size in the series desired, the weights 
ranging from one-fourth ounce to two and 
one -eighth ounces. Two sets of eye rods 
are supplied so a second pouring can be 
made while the first is cooling. The mold 
is assembled and heated, after which it is 
ready to receive the hot lead. 






Film Traps Criminals 
by Recordingf Conversation 




While the dicta- 
phone has trapped 
many criminals by 
their own record- 
ed words, its rec- 
ords can cover 
only a small space 
of time unless they 
are changed fre- 
quently, To over- 




Picture fu/ten ttt fightninff yyashington mon- 

umentk fifote "tflork'^^fffhtmns ot tip 
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lightning* which appefirs 
on the photograph as 
streaks at the tip of the 
monument, is a photo- 
graphic mystery. Da Kelt ^ 
M. Little* chief of the U. Sf ^ 
weather bureau^s aero- 
logical division, says 
scientists have never been .3^ 
able to explain black/ ,|| 
lightning. One theory 
that the peculiar wave 
length of the light cause?' ^il 
□ chemical reaction on I 
the photographic plate, I p 
making a black streak in- 
stead of a white one, * 3 



b\,A(^ratmg Water in Stream 

Jli/ t 



Mask Guards Pilot 
of High-Flying 
Army Plane 

For altitude tests in 
which the plane ascends 
to levels where the air is very thin, the 
British army pilot dons an oxygen mask 
which gi^s nhim an odd appearance, The 
mask supplies oxygen to the pilot when 
high altitudes are reached* protecting him 
against dizziness and difficult breathing. 



Sat'^jigr fish iram htat ^in^d iafk in is>attr with Aid 4/ ptimp 

throws *ptay into air where if piebs up pxygtn 



Trout in one Massachusetts pool were 
saved from death from heat and lack of 
oxygen during the hot weather by aerat- 
ing the water with the aid of three pumpsl 
which threw fine spray into the air. The| 
water thus treated picked up sufficient 
oxygen from the air to supply the fish, 



Census of Bacteria Population 
Shows Billion in Gram of Soil f 

When the census taker calls on a bac- 
teria colony he needs a high-powered 
microscope and a high-powdered adding 
machine. Scientists at an English ag ricul- 
lural station took the censuS“DE-lTvtng orT 
ganisms in a sample of ordinary soil. In a 
gram of soil’ — one twenty-eighth of an 
ounce — there were from one to four bil- 
lion living bacteria, a million particles of 
spores of mold fungi and more than a mil- 
lion protozoa* liny animals slightly larger 
than bacteria. In rich, well manured soil 
the bacteria population was even greater. 



Cflnquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 



Oxygen mask whiik prattett Bfftith ar'my pitatt 
when they r^aeh very high 
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Save Fish from Death 








LATEST 



A LTHOUGH the right kind of 
gim, shells and hunting 
ground are of primary impor- 
tance to the hnnterTi the experi^ 
enced shooter knows many a trip 
can bo ^pdilod by lack of the right 
kind of accessories^ A $500 shot- 
gun of the correct gauge w6n*t 
keep a hunter comfortable in a 
duck blind if he has the wrong 
kind of hoots* And the hunter 
who hasn't the right kind of rain- 
coat, can't enjoy a rainy day in 
the marsh even though he has the 
latest long-range ammunition* 
Here are a fevr tips on clothing, 
boots, mittens, and other things 
which often mean the difference 
between pleasure and discomfort 
on a trip* Nothing is quite as im- 
portant in. the hunting field as 
correct shoes or boots. Cold feet, 
wet feet or footgear too tight or 
too big can spoil a trip* The sports- 
man in a mild climate can choose 
lightweight leather walking or 
field boots for winter hunts while 
the sportsman of the north has a 
choice of fourteen- inch or six- 






Top^ Icftt a uMlt-^tfuipptd Auntcr. Not€ duck call on ttring, 
mctol shall boje in bput and heavy mif-Fimf, rap, rightf upiaffd 
game thaoting rottm for the lightuiright leather boot. Centaitfi 
handy game carrier and a tiry*tiieather hunting scent in can- 
to the onr at bottom tuhich really tttis the kuttier*s 
rpuipment and clothing 



teen-inch wfalerp roofed leather 
boots, or a combination made of 
both rubber and leather for 
slush yj sndwy weather. 

For ordinary field shooting in 
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fairly dry weather many use d 
lightweight leather boot treated 
with a liquid dressing to increase 
its water- resisting qualities. With 
all-wool socks it offers retd fool 
comfort* When the walking ia 
very wet, the hunter can keep as 
dry as the Sahara by putting on a 
that has a foot of rubber 
and top of leather. You can use 
a lightw7Gight alUrubber shoe or 
boot with a four teen- inch top. 
Here's a trick to fix up the rubber 
and leather pac. First, have your 
cobbler put in removable arch 
supports. The boots naturally are 
roomy and fairly flat. By adding 
the arch supports your feet will 
not tire as quickly. If you like 
more heel on the boot, glue small 
rubber heels inside. Rubber is 
cold, but by adding a felt inner 
sole your feel will stay warm in 
cold, snowy weather. 

In buying hip boots for water- 
fowl shooting, consider whether 
the major use of the boots will be 
in moderate weather or on very 
cold days. Also, do you have a lot 
of vrading in water and mud? 
Many use two different types of 
boots for the two purposes. One 
model, fairly new on the market, 
is ideal for plowing the mud. It is 
a snug, '‘form-flttmg’' boot with 
ample foot and leg room, yet con- 







Topf duck thaotint cn iCC, a trfualjcln Calling for tht€p- 

linmi miHiCasins in boots and trap-^daor mittmns^ T ap, rights 
this hunter im uneamt ortable in the btind becausie be has pa 
A cambinatian shell &a4T and seot u auaiJabf«. Beioutt 
hunting an iet far dtichtt a handy boat drier and a mrnlar 
trip which re^uiTts proper clothing 
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main parts are made of horse- 
hide, reinforced by a knit top of 
pure wool. This fils the WTist 
snugly* The palm of the mitten 
for the right hand has a slit in 
it with a tiny "trap door” over it. 
To shoot, you just stick your 
trigger fingers through the trap 
door* Back they go into the mil- 
ten when the shooting is over* 
Another practical garment for 
the duck hunter is the rubber 
glove for picking up decoys^ 
Taking iti block decoys on a 
cold* windy day is hard on the 



structed around the ankle so the mud can’t 
pull it off* This is a lightweight model 
ideal for marsh hunting* 

For cold weather, there is a boot avail- 
able that is entirely different. Tliis one has 
almo*st no ankle or instep because it is 
made to take a wool-lined moccasin. If 
you suffer from cold feet, try these boots 
with the moccasins, When you put them 
on, lighten up the straps over the insteps 
and yovi need not worr>^ about losing them 
in the mud. 

Rubber boots always get damp during a 
days use* Hanging them up by the feet 
to dry out is not easy and the same prob" 
lem comes when it is time to store them 
for the season. It is unwise to hang them 
by the tops because they get out of shape. 
A folding metal device weighing just six 
ounces makes the job easier* It attaches 
to the foot of the boot and holds it secure- 
ly so the boot will drain and ventilate* 

Next to the feet, the most important 
comfort problem of the hunter concerns 
the hands. For cold-weather hunting, 
many prefer the trap-door mitten* The 



Tufit hunt arm rntjaippm^ far fcp, cqU t$nd a/uf a 

Uthtw*ighf hunting bpot 



hands but these rubber gloves give com- 
plete protection as they are waterproofed 
and lined with wool fleece. 

But if there is any one accessory the 
hunter finds a tremendous help on cold 
days, it’s the little heat pack that can be 
“started” by simply adding water* For the 
man who waits on a deer run when the 
temperature is low and the ground is cov- 
ered with snow, for the duck hunter Ln a 

(Continued to page 14SA) 
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Liner Anchor Chain Tested to D^truction 



L^ft, here it wHok bapptnmd Id 
a Hirtt--linh Mection of the 
**Queen dJithor thain 

when o fore* of mare than if 00 
ton* Wtim afiplied^ BelaWj ienstht 
of the lirter^t moteive anehor 
eh^int mtdy ta b* placed 
aboard the ship 



Before the liner “Queen Mary” went 
into service, her giant anchor chain was 
tested to destruction. In the first test the 
whole chain withstood a pull equivalent 
to 289 tons. Then three-link sections of the 
chain resisted a pull of more than 40S tons 
without signs of breaking. In a final test, 
the pulling machine exerted a force of 
693 tons before a link fractured. Two sim- 
ilar three -link sections parted under pulls 
of 657 and 6&0 tons, respectively. * 



Knitter with Numbered Keys 
Makes Hard Stitches Easy 

Knitting is made easy for the novice 
with the aid of a knitting board fitted with^ 
two rows of sixty -five numbered keys 
each, making it a simple matter to follov^^ 
instructions, even for complicated designs l 
and stitche s. A two-foot rule, ii stamped H 



Poison Found for Locusts 

Sodium arsenate has been found effec- 
tive in poisoning locusts in Argentina'*^ 
where the pests destroy about thirt^pef”^ 
cent of the country's crops. The country 
is obtaining more and larger machines to 
spray and sprinkle this poison during the 
autumn and winter when the locusts have 
to cross the desert regions* and again iti 
the spring when they move south. Many 
methods have been tried in Argentina to ^ 
^bormbat the locust plague but none has 
been entirely successful. One of the most f 
common methods has been to erect sheet- 
metal barriers to divert the insects into 
trenches where they call b^destroyed. U / 



The numbered keys on thim hnittine board make if 
eaty to farm intricate pattern* 



on one side of the loom for measuring the! 
work and a small counting device makes 
it easy to keep track of the number of 
rows knitted in making a garment^ 
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^Electrical Robot Tells the Time 
*Evep>\ Three Seconds 
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Liff^ning tv swnft^track Voicv which r*citm^ the 
corrtct hoar and minute ci^er> three eeeo^rfe 






fe 
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Utilizing sound track movie film, an 
electrical robot operated by a synchronous 
motor tells the time in a loud, clear voice 
at three second intervals. It was designed 
pajlicularly for use by radio statioris and 
metropolitan telephone exchanges. There 
are two smaU endless belts of sound track 
fiLm^ less than twenty feet long; hours are 
recorded on one and minutes on the other, 
^ A scanning optic and photoelectric cell- 
Aravel the length of the film and return 
every three seconds, and at the end of 
each trip the exact dime in hours and min- 
* utes is announced. After twenty trips a 
cam moves the minute belt one notch, 

, ^ changing the time and the oral announce- 
ment; after sixty moves of the minute reel 
> the hour film is moved up one notch. For 
advertising purposes, sound track carry- 
ing the name of an advertiser could be in- 
serted for announcement with the time. 



nii.t Is Kept Free from Decay 
by Iodized Paper Wrapper 






Jit ^ }■* 

/ 7 X ^ ^ 



1* 'r* 

vented the formation of mold on the fruit 
during shipment and storage, thus saving 
considerable loss. The small amout of io- 
dine does not affect the flavor, nor does it 
hasten nor deli^ the ripening of the fruit. 

no If- 



Shielded Loop Antenna Helps 
Pilot Keep on Course 



Enabling pilots to ascertain their loca- 
tion by a turn of a loop antenna and a 
simple calculation of a dial reading, an 
improved radio direction finder is being ^ 
installed on Tra nscontinental and Western 
Air planes. TheTo^ antenna, of the ^ 
shielded type, has the property of reducing 
static to a minimum. In opetation the di- * 
rection finder consLsts of an auxiliary re- 
ceiver and the antenna which can be 
turned on an axis to a position praviding 
the best reception qualities in tuning in on 
any selected radio station. At the position 



Arrow pointw to thm shieidmd loop antfffinn which 
reduce* Mtatic tv minimum on direction finder 



IS 



Thin wrapping paper slightly impreg- 
nated with iodine is used in England to 
keep oranges, tomatoes, apples, peaches, 
plums, grapes and other fresh fruit from 
decaying. It was found that iodine pre- 



giving the best reception, a reading 
taken on the loop dial. A pilot flying the 
radio beam needs to tune in only one sta- 
tion off the beam to determine his exact 
location. The angle denoted on the dial in 
relation to the direction of Right gives the 
accurate position of the plane. 






nas arc used: 
therefore it is, 
posHible to adjust 
the transmitter 
for maximum efficiency 
at the frequency de^ 
sired, after which the 
entire hand may be covered 
with the separate receiver 
control without making 
compromising antenna ad- 
justments. The complete unit shown in 
the photos is called a ^‘transceptor*^ by the 
designer in order to identify" it from the 
ordinary transceiver* It employs two type- 
3{] and two type-19 tubes, and is housed 
in a 7M: by 15 by 15-tn. metal cabinet pro- 
vided with a hinged cover to protect the 
controls as*show*n in photo No. 1. A back 
view of the unit with the rear cover re- 
moved. appears in photo No* 2* It will be 
noted that there is a shield between the 
receiving and transmitting ri, circuits* A 
door in the side of the cabinet provides 
easy access to the handset compartment. 
Separate headphones and microphone may 
bp used instead^of the fendset if prefo^ed* 



FOUR-TUBt 

Transceiver 

FIVE METERS 



I TNLIKE the usual 5-meter 
^ transceiver, this portable 
combination receiver and phone 
transmitter has separate tubes 
and tuning controls for the r.f. 
functions of the receiving and 
transmitting sections. 

The audio system, how- 
everjis common to both, 
acting as a signal am- 
plifier for receiving and 
as a speech-amplifier 
and modulator for 
transmitting. Two inde- 
pendent 5-mcler anten- 
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\ LTHOUGH the amateur actress in, the 
above sketch is holding a doll in her 
arms, the audience hears a real baby cry- 
ing lustily. This is only one of many re- 
corded sound effects available for amateur 
theatrical use. Others include laughter, 
mixed cheers, applause, dog barking, an* 
gry mob, street and carnival noises as well 
as trains, airplanes and many additional 
background sound effc?cts. These records, 
recorded from tlie actual sound sources. 



are inexpensive, and, 
when properly am* 
plified and repro- 
^ duced, add realism 
to amateur dramatic 
productions. 

The two- channel- 
input amplifier to be 
described, is built 
from standard parts 
and delivers 18 watts 
of audio power, suffi- 
cient for auditoriurns 
seating up to 500 per- 
sons. A single poten- 
tiometer controls the 
volume and permits 
the operator to select 
either the phono- 
graph or crystal- 
microphone channel 
at will- Adaptable for pubhc address, 
dance orchestras and school use, the out- 
put is capable of operating from one to 
four loud-speakers. 

Modem metal tubes are employed in an 
amplifier circuit which has a flat frequen- 
cy response and practically no distortion. 
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It iji simple lo aissem-* 
ble, easy to wire and 
the builder is assured 
of superior and lasting 
performance. 

The schematic cir- 
cuit diagram, Fig, 1, 
shows bottom views 
metal -tube sockets v 



shows bottom views of the standard 
metal -tube sockets ‘W'ith terminals 
numbered exactly as they appear in the 
simplified wdring diagram. Fig. 2: the 
blank lugs arc unused terminals. Eight- 
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) TRAW^MITTEP 



By 

R. E. Dav>— W9GKU 
F* L* Brittin— W9DCX 

/^BTAINING maxi* 
mum results with a 
minim iim of parts^ this 
all-band transmitter of 
advanced design might 
be compared to an im- 
proved model automo- 
bile motor for which 
the manufacturer claims 
some 500 less parts are 
required* 

All- band transmitters 
usually consist of a 
crystal oscillator, operating at the lowest 
frequency ^longest wavelength" used, and 
a number of frequency-multiplier stages 
and amplifiers, depending upon the power 
output desired at the highest frequency. 
As the frequency increases* so do the 
losses, making efficient operation more 
difRcult; thus a transmitter which is per- 
fectly stable on 160 or 80 meters may be- 
come erratic and operate at low efficiency 
on 40 or 20 meters. If the experimenter 
has to check through a number of doubler 
and amplifier stages it may be weeks be- 
fore the trouble is located. 

This 150-w'att all-band transmitter has 
but two stages to adjust. A type RK-20 
pentode tube is Used in a ^‘trl-tet” oscilla- 
tor circuit which employs the tube both 
as an oscillator and frequency multiplier. 
The second stage consists of two RK-20’s 
in push-pull as amplifiers; the high»power 
oscillator fully excites this amplifier either 
on the crystal frequency or harmonics. A 
160- meter crystal also permits operation 



on 80 or 40 meters, an SO-meter 
crystal further ser\'‘es for 40 and 
20- meters f while for 10 -meters 
a 40-meter crystal is used. 

The complete 2-stage R.F* 
section is mounted on a metal 
base 18 by 12 by in. deep. As 
the tuning condenser 
frames are grounded, 
they are mounted di- 
rectly on the underside 
of the base together with 
the various fixed con- 
densers, resistors, R.F, 
chokes and filament 
coils L and L. “Thru- 
panel" insulators with 
plug -in coll jacks are 
used to keep ail wiring 
below the base. This 

tCantmued to pag-o 126 AI 
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Easy Solutions for Everyday Radio Problems 




ativaniager are altered 
hy tft« oiftoi-#*f I'rt- 

itaUatian Rhatan in photas i 
■ and Z. Otif the way bvt co-S- 
ily Bccexxibtr far repaira^ the 
receiver and ant e nno jcod'in 
are hept of far ut poaaibfe from 
IMerfering motor The 

control unit it iriaunUcd an a 
metal bracket bolted to the 
£raf /romc, cr ffooi't irt a handy 
pot it ion for tuning without ex- 
tending your arm to the doth. 
Ab the Mpeaber [eods do na( 
pxcJ^ irp noitef it tnay be inouirt' 
ed behind the dash. Tig. J 
tshows a univerwal~mQunting 
roof header speaker easily in- 
dtBlttll IB/TTiZatty' **» mat; the 
hit includes a dotne-thaped 
metal grillOf cloth eaUerr nreiint- 
ing ring and hardware..-^ 



AUnUAft'r HtADFR 
LOUD-SFE*' EP. 



Cn’^OfML 
LOtfS-y^EAitERs' 
LQCA'^ION W 



SriiAFiS 

counter 
r 4 IgAMMFIEK 

“ cc-wNfcraft 

:^Al£hHA Lm^HD 
W ECTDi^ 



A SlfPPiy iC^Sj 



BPAcKer 



/tight, thin wrench, 
used instead of pliers, 
for /nounlin g panel- 
type toggle switch pro- 
I'ided with round ouf- 
rr nirf ^aPinp a milled 
edge that iw easily 
damaged, fifitled nut ri 
sfreiaed on by hand 
be/ore tightening hex 
nut at rear 
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U^4D£.^^ , 



TinrN IfVRENEH 



STRIP OF 
HEAVY > 



LE*D WIRC 

SttEr-HErAL STRIP 
cT TlGHPEWI, B*«D 
^ AIU^UND COMDEHSE)=^ 



l.ett, time-Moving 
mottntrng template 
for Mub^panel-termi-^ 
nat tranafornter 
puiekiy made by 
preesine terminal 
luge on paper lit fo- 
eote drilling centers 
for ehasMts rfearonce 
hofrt 



WQilfl71Ft& HI 



iAbuPci prot^cfiua maunffnf for 
cartridge-type pa per f or ettc- 
trolytic condensers, r empties 
mechanical St ruin 
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Dram stoppers muke cham- 
MiX fhoeb priHit. Left, uicrue 
fi^np eliminates omataur : 
cade interterenee; standard T 
ar hamemade pEuf-in CoUt . 

UTfRcfppff ffiUen it for ^ 
’ tiC-meter Jbund 



Label holder for panirf 
Auiitchcr, find Jack Mm 
made from tfiin sheet 
brass held in place by 
mounting nut 
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POPULAR 



Ultramodern Lounging Chair 
Has Built-in Receiver 



Complete with built-in antenna and a ; 
line cord for plugging into any convenient^ 
wall socket, this up-to-date receiver 
stallation in a lounging chair provides 
both comfort and entertainment* 






indcharger for Trailers 






^ I0.&i 



the unit begins charg- 
at a road speed of about 22 miles per 
hour. An automatic cutout provides against 
damage when driving into strong winds. 
Generator connections can be made di- 






to the car battery or to radio and *5^ 
bakeries in the camp trailer* 



batten 






tc 



Mike” for Call Systems 

Handy for desk 
counter use 
with call and pub* 
lie-address sys- 
tems, this compact 
unit contains a 
single -button car- 
microphone 
cosh- 
er aiixl 
housed in a cast 
aluminum case. It 

is completely wired with‘push-t 3 ^e switch 
and protective condenser, and operates 
1 >3 volts at 4 to 6 ma. supplied from either v 
a battery or the amplifier, A jewel is ar-^ 
ranged so a pilot lamp and bracket may b^ 
installed when operating several of these 
rophones through one amplifier. 



m 



An auxiliary battery -charging unit for 
use on camp trailers and trucks employs 
a wind-driven generator* Installed as 




Noise Filter for Car Heater 



Owners of older 
type auto sets can 
eliminate trouble- 
some interference 
from the motor of 
their car heater by 
means of a simple 
noise filter mount- 
ed on the frame 
and connected as 
shown in the 
sketch* 




([Blueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each; material lists are available 
without charge on receipt of postage. 



NEXT MONTH — Beginner’s Short-Wave Two-Tuber ViTih Universal Coil .Selee- 
lor, A *simple and inexpensive battery set that anyone can build. Uses auto-type 
tubes and a 4~band coil -switching unit which holds four ordinary plug-in coils. 
Other features include constmetion details for a Loiv-Cost “A-B"* Power Unit* 



% 






^T^HIS striking model gives the attic rail- 
^ reader a real-life glimpse into the fu- 
ture of higK-specd rail transportation. 
Along with ultramodern streamlining, it 
combines simplicity of construction, 
There'S no need to spend long hours over a 
lathe when making the railplane for there 
is no machine work to be done. 

You start out in the same way as you 
\s^ould in building a ship model, In exam- 
ining Figs, 1, 2, and 4, j^ou will notice that 
the body consists of five lifts, tho Tk-im 
lower lift being in three sections to make 
room for the trucks. The second is soHdj 
vdth a slot cut down the center. This lift 
and those above it are % in, thick. The 
fir.st three and the last two lifts are glued 
together as separate units and form the 
two parts you see in Fig, 1, The latter unit 
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forms the Tornovablo roof. Use selected 
while pine and cut all the lifts slightly 
oversize. Before you begin carsdng, en- 
large the right-hand detail in Fig. 4 to 
full-size and make Vs -in. plywood tem- 
plates of all the curved lines. This detail 
is shown on Vi-im sciuarcs. Notice from 
this that lines F to J inclusive will con- 
tinue * 4 in. higher than indicated on the 
squared diagrams, as the top of the body 
is curved. Now fasten the two units to- 
gether with two long screws driven up 
from the bottom and carve to the finish 
contour with a plane and gouge, using the 
templates on the station lines jusl as you 
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to give the wood a thin coat of 
shellac. Figs. 2 and 3 give you 
a clear idea of how the motor 
is mounted to drive the pro- 
peller* Dimensions of the mo- 
tor and propeller- shaft compartments are 
not given as these will depend on the mo- 
tor you use* The motor used to propel 
the original railplane is of the type de- 
signed for driving the conventional Vi*in* 
scale model locomotive. Its free-running 
speed is about 6000 r,p.m. Motors of this 
type will usually run on 12-voIts d.c. or 
16-volts a*c. Though the motor runs cool- 



er on d*c. furnished by two 
storage batteries, a trans- 
former delivering 16- volts 
a*c. will operate it* 

Note from Pig* 1 that the 
entire power plant is fas- 
tened to the top section of 
the car body, the motor 
dropping into the well which is already 
formed in the lower section as in Fig* 3. 
The motor^ as you see, is bolted to a ^a-in* 
brass angle plate, which is screwed to the 
roof of the “conning tower*” It will be nec- 
essary, of course, to pare aw^ay some wood 
to get the motor in position to line up with 
the propeller shaft. The latter is a length 
of drill rod connected to the motor 



would in shaping the hull of a 
ship model. When you get to the 
final contour, give it a thorough 
sanding. Light scratches or dents 
will show up under the paint job 
so don't stop sanding until the 
surface is satin-smooth* 




through a flexible coupling made of rub- 
ber tubing as in Fig. 3. The ends of the 
rubber tubing are bushed with short 
lengths of brass tubing, and holes are 
drilled transversely through the meeting 
ends of the motor and propeller shafts for 
cotters made from ordinary pins. When 
you assemble the coupling, coat the sleeves 
and the inside of the rubber tubing with 
rubber cement* To allow for error, you 
use a 9^fl-in* bit to drill the hole for the 
propeller shaft, Fig, 2. The shaft can be 
made to run in a long bushing, or 'log,” 
or it can be mounted in two separate bush- 
ings, as in Fig, 2. It must be carefully 
lined up so that there is a minimum of - 
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I shaping and balancing. 
Use a piece of selected, 
straight-grained ma- 
hogany. A trvie-scale propeller cannot be 
used, as it lacks suflident to drive 

the car. Instead^ the propeller is shaped 
into what is known as the rabbit -eared” 
air-screw type* It must be balanced and 
pared lightly to shape by tried until both 
blades weigh otactly the same. Stain it 
red and varnish^ then polish with fine steel 
Wool. It is a press fit on the shaft; no pin 
is used* Two thin washers serve as thrust 
bearings. 

In Figs* Gt 7 and S you have the details 
of the trucks* The wheeL are ball-bearing 
and are available ready-made just as you 
*see them here* They are designed for 
“0”-gauge track, which measures in* 
betw'een the rails. On the original, the side 
frame members are of ^-in. hardwood, as 
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friction. Before you line it up permanent- 
ly, notice that there is a sleeve bearing just 
ahead of the coupling. This is made “free- 
floating" by lashing it with heavy thread 
to a base, made of Bat brass and screwed 
to the roof* With this in place you can 
line up the shaft. Wood putty is forced in 
around the bushings to hold them in place 
as in Fig, 2. Do the same if you use the 
single bushing, or log. 

Now, with the motor mounted, you’re 
ready for the propeller and trucks. The 
former is shown in Fig. 5 and making it is 



is the balance of the truck frame* You can 
use ^Sa-in, brass if you wish. The frame 
is pinned and glued together. Some fitting 
will be necessary to get the trucks to 
swivel freely when you mount them under 
the body. The trucks swivel on a pivot 
pin passing through a rabbeted hardwood 
block or bolster recessed into the body, as 
in Fig* 2* Pivot pins can be made from 
small nails. To finish the assembly install 
the headlight, the third-rail shoe, window 
and door frames, windshield and the wir- 
ing* You'll find these details in Figs* 2, 3 
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and G. Use rubber-covered wire for all 
connections and solder all joints. Because 
the truck frames are wood, electrical con- 
nections are made directly to the axles as 
in Fig. 6. Use No. 22-ga. wire, spring the 
side member away from the wheel, and 
wind three turns of the wire around the 
axle, When the frame springs back it ’will 
hold the wire in place. Repeat the opera- 
tion. on the second wheel* Then make 
'‘pigtail” connections to this wire, solder 
them and connect to the car circuit. 

Use aluminum paint with an asphalt 
base for finishing the body. Paint trucks 
yellow and black. Notice in Fig. 2 that the 
two members of the body are fastened to- 
gether with ‘hn-in. machine screw's. The 
screws pass through a metal plate and 
turn into nuts mortised into the roof. The 
screws are located off center in the truck 
wells so that they may be reached with a 
screwdriver without removing the truck. 
Wlien you test the railplane see that the 
track curves are banked and that tlie 
trucks take the curves without binding* 
It may be necessary to cut aw^ay more 
stock to allows the trucks to swdvel freely. 



This Depth Gauge Can't Slip 

Made from a short piece of brass 

tubing, this depth gauge wdli fit auger bits 
or drills from 14 up to ^4 in. Adjustable 




Locked in piaet with Mtt this fits 

bits from to % rn. in diomtttr 



tor various depthsj the gauge is held In 
place by three equally spaced set screws 
located close to the upper end. This gauge 
has an advantage over many others im- 
provised for this purpose in that it cannot 
slip out of adjustment, 

— E. E. Stanton, Huntington, Mass. 



Anchor Wires in Concrete Forms 
Tightened Quickly 




It tahma only a tral minutrs (v liffAfrrt 0 num&cr' pf 
anckor uiirea in o form with thia tool 

Anchor wires placed through concrete 
forms to hold them from spreading may 
be tightened easily with a carpenter's 
brace in ’W'hich a hook is inserted. The 
hook IS easily made from a short length of 
iron rod. which can be held securely in 
the chucks of most braces* 



Handles of Pliers Are Notched 
to Cut Wire 

A pair of ordinary^ pliers can often be 
made into practical wire cutlers by slot- 
ting the handles 
as shown. Open 
the pliers about 
one-third of the 
way, grip them in 
a vise with the 
handles pointing 
upward. T li e n 
lake a hacksaw 
and run. the blade 
right between the 
handles so that a 
slot is made in 
both of them. This will form slots for cut- 
ting wire of small size. Larger slots can 
be cut by mounting two blades, side by 
side, in the hacksaw frame. 
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Wheeled Ash Can Easy to Move 
on Floor or Walk 




/fV muc/i f# 4 fiiUJ ttfh Cdrt to tf\t 

ttit€y than it it id Carry it 



Instead of carrying a heavy ash can, 
why not fit it with a couple of casters and 
wheel it to the alley? Bolt a couple of 
blocks to the bottom, near opposite sides 
as shown, one being considerably thicker 
than the other to keep the can level w^hen 
casters are attached- It’s a good idea to 
rivet a sheet-metal shield to the top of the 
can on the same side as the casters to keep 
the ashes from falling out when the can is 
tipped to wheel it- 

New Feet for Your Sink Strainer 

Does the porta- * 
hie strainer you 
keep around your 
sink cause black 
marks on the por- 
celain? If so, put 
three rubber feet 
on it Get three 
small rubber 
bumpers and three 
faucet washers 
from the dime store. File off the points of 
the screws on the bumpers and drill a hole 



at each corner of the strainer- Then screw 
the bumpers through the strainer holes 
into the washers, 

— Walter A, Humphrey, Columbus, Ohio. 

Rounded Surfaces Smoothed 
with Hose Sanding Block 

The next tim e 
you have a round- 
ed surface to sand, 
such as a table 
edge, chair leg, 
etc-, try using a 
short piece of 
large rubber hose 
as a sanding blocks 
Split it up one 
side and then cut a piece of sandpaper to 
fit inside, A small quantity of shellac ap- 
plied to the back of the sandpaper will 
help hold it in place. 



Mono-Scooter Is Speedy 

With a little practice, you can get more 
speed out of this mo no- scooter than out 
of a pair of roller skates. It is made from 
two roller -skate wheels and a hardwood 
block as wide as the shoe and about 5 in. 
longer. Round the ends of the block and 
slot them to take the wheels. Steel rods 
serve as axles, and washers are placed on 
either side of each wheel to keep it true. 
These should be lubricated. Triangular 
blocks serve as heel and toe plates, and a 
single toe strap keeps the scooter on the 
shoe. Tilting the foot to one side brings 
the block into contact with the sidewalk 
to get efficient braking. 




Stj^apptd to ant shoe^ thit Will take 

you along at a fott pace 







T FERE'S a novel scroll or band-saw 
^ technique, which can be used to good 
advantage in making lamp hasea, book 
ends, model boat hulls, and many other 
projects. The two lamp bases shown in 
the top photo are t 3 rpical examples. Each 
of these bases is cut fro 
wood, the size of the orig- 
inal board being the size 
of the largest piece of the 
base. 

The *"beehi ve^* lamp base 
illustrates the procedure: 

The lines on which the 
stock is to be cut are laid 
out, starting with a radi- 
us of % in., and increas- 
ing % in* until a radius 
of 3^ in* is reached. 

Small holes are drilled to 
permit the insertion of a 
fine scroll-saw blade^ and 
the various rings are 
sawed out. The saw table 
is not level, but is on an 
angle of about 2 degrees. 



INCE 9 EAS 1 M 0 
L EACH ctftCLe: 



^tOMPLETt 
CAMP BASES 
APE CkJT rflOM 
ONE PIECE OF 
<ArOOO flt ASKjLt 
V SAWIIVG y 



A center jig can be used, or the 
cut can be guided by hand* Each 
of the rings, being cut on an an- 
gle, will project a certain distance 
from the next larger ring. One of 
the illustrations shows how the 
j rings are projected to form the 

lamp base* Glue is used to main- 
J tain the pieces in this position. In 
production work, a master form 
would be used to set each ring 
quickly at the required distance. 
The small holes necessary for scroll saw- 
ing can be plugged or filled with plastic 
wood readily* The edge of each circle of 
the original lamp was rounded on the 
shaper, but a master form could be used 
for the same operation done on the lathe 
after gluing. 
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OthtrWiaE manhinEd to farm uHHid'c'n boul^c* boof 
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C[Clothespins soaked in a soap solution 
and dried without rinsing, will not freeze 
to the line or clothes in cold weather. 
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Hat Rack Pivoted to Closet Door 
Utilises Waste Space 




WOOD QiSK'^ 

Thif mJb raiumm and \aWTMf fh* pafolM Un^t hald- 



rnff it horivtntaJly in any pamition 



Screwed to the door or wall of a small 
closet where space is limited^ this hat 
rack is raised out of the way, utilizing 
waste space above the garment rails, and 
is lowered to a convenient height for se- 
lecting the hats. A wood disk carrying 
seven *‘^mushroom" supports is pivoted to 
the door by means of two pairs of parallel 
links or arms, the link brackets on the 
disk being cut from heavy sheet metal, 
while those on the door are short pieces of 
angle iron. The pivot bolts or rivets should 
be drawn up snugly so that friction will 
hold the rack in any position. 

— Jas, H. Rodgers, Toronto, Ont*, Can* 



Runners on Refrigerator Trays 
Make Removal Easy 

You won^t have 
any trouble re- 
moving ice-coated 
trays from your 
refrigerator, if 
they are fitted 
with wire runners, 
which permit only 
a small amount of 
metal surface to 




come in contact with the freezing com- 
partment. Suitable runners are made by 
bending pieces of heavy wire to a U-shape, 
as indicated. They can be slipped in under 
the trays loosely, or soldered on. 



Holding Magazine Pages Open 
to Read Plans 





When building 
an article from 
plans given in a 
hook or magazine, 

I find a trouser 
hanger of the type 
shown, handy for 
holding the pages 
open. Besides this, 
you can hang up 
the plans so that 
they are easy to 

see, and where they will not become soiled. 

— Vernon Tracey, Centerville, N* B., Can, 






Profile of Lathe Turning Tools 
Checked with Special Gauge 

Amateur lathe operators who have dif- 
ficulty in remembering the exact shape to 
which various turning tools should he 
ground, will find this gauge a help. Take 
a piece of sheet metal of any convenient 
size and file the profiles of the various 
tools in the edges as shown* Attach it to 
your grinder where it will always be at 
hand. Different profiles may be ground 
on each end’ of a tool to save material. 




Yo\i ran prind yaar tirrnrnt Ioot» COTTtctty it 

thty on chKked with thio protu* goagm 
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Roll'Film Guide Simplifies Tray Development 





Eliminating the possibility of scratching 
the emulsion side of roll fklm, when devel- 
oping it tn a tray, this simple guide also 
efTects a saving tn developing fluid and 
prevents the film from eurling and getting 
out of the tray. The guide consists of a 
sinalh round bollle, a brass arm and a 
plywood base. The parts are assembled as 
shown in the detail with the tray resting 
on the base as indicated in the photo. The 
bottle cap, which is cemonlod to tlie glass 
to keep it from loosening, Ls fastened to 
the end of the arm with a machine screw, 
and the arm is attached to the base with 
small bolts and wing nuts to pcnnil easy 
removal, as it must be taken oH: to empty 
and clean the trays. It is best to use sep- 
arate guides for developing and Avashing, 
and all metal parts should be given sev- 
eral coats of lacquer to keep them from 
affecting the Ruids. In use, the tray is 
fUled with enough fluid to come well over 



the bottle, after which the film is slipped 
under the bottle, emulsion side out, and 
pulled back and forth through the Ruid, 
this operation being continued for the 
length of time necessary to develop the 
film. — Robert J. Williams^ Chicago, 



ROUNO bottle 



LACW BtHU I* 



Rooms Facing Narrow Coi^i t Brightened by Reflected Light 



If buildings are so close to your home 
that they darken the rooms, you'll be sur- 
prised how much the rooms can be bright- 
ened by setting white-elolh frames outside 
of the windows at an angle. The cloth is 
tacked to wood frames, which are hinged 
to the window sills, small chains being 
used to hold them in place. White oilcloth, 
or pieces of sheet metal> painted white, 
may be used instead of cloth, and they are 
easier to keep clean. 



CUnsightly deposits that often form at 
the water line of fish bowls and aquariums 
may be removed by rubbing them ’with a 
cloth saturated in vinegar; rinse the bowl 
thoroughly before filling with fresh water. 
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Cool Handle on Furnace Poker 
Prevents Burned Hands 




No jnoftvr Adu^ hot tho fobUCr part C-f thv pohor 
you con atuiayt grip it wrtA thim tliding Aamllc 



the helmet at once— don't continue to 
wear it because^ should the supply of 
fresh air be inadequate* gradual suffoca- 
tion from lack of oxygen may result, and 
you may not be able to hold your breath 
until you reach the surface. For the nov- 
ice, it may be best to leave the practice of 
diving to professionals, but if you arc de- 
termined to use a diving helmet, no better 
advice can be given than to practice in 
water not over six feet deep until you are 
thoroughly aw'are of any emergencies that 
may arise. At no time should a person 
use such an apparatus at a greater depth 
than he can make a surface dive. Further, 
no novice should use the equipment until 
it has been tested by persons who are in a 
position to know whether it is safe* 



Made by wrapping several turns of 
sheet asbestos on your poker* clinker hook 
or similar tools used around the home- 
heating plant, this sliding grip is always 
cool, regardless of how long the tool is 
kept inside the firebox. The turns of as- 
bestos are cemented with water glass* 



Dangers in Diving Helmets 
to Be Avoided 

There is extreme danger in using home- 
made diving helmets. No person should 
attempt to submerge in such a device un- 
less he is a good swimmer and is physical- 
ly fit. For amatGurs, a diving helmet must 
be designed so that it can be dropped off 
the wearer's shoulders any instant, and 
for this reason a harness must be avoided. 
The diver should be able to rise to the 
surface at will, without being dependent 
on anyone above. A diving helmet, there- 
fore, should fit over the head with enough 
excessive space to permit "dumping” it 
by a forward movement of the body* A 
constant flowr of fresh air pumped into the 
helmet through a single length, unspiiced, 
non-kinking hose by means of a pump 
having a capacity greater than needed, 
must be provided to assure the diver 
enough fresh air. Never use hose that is 
joined and taped together. Breathing in a 
helmet should be easy, and the air inside 
should be a,s “fresh” as outside air; if this 
is not the case enough air is not being de- 
livered and the hose or pump may be at 
fault* If the air inside seems stale, ”dump” 



Cutter on Spool of Heavy Thread 




Attached to a 
spool of thread 
wdth a thumbtack* 
this handy cutter 
eliminates the 

trouble of locating 
a pair of scissors 
every time you 
wish to cut off a 
piece of thread. 
The cutter is made 
from sheet metal 
and filed to a sharp 
edge* In use, the 
thread is brought down over the end of 
the spool and across the cutting edge* 



Teeth on One Side of File Filled 
to Protect Adjoining Work 

When smoothing the bottom of a nar- 
row slot where it is necessary to prevent 
marring the ad- 
joining work, coat 
the teeth on one 
side of the file 
with water glass* 

Apply it liberally 
and wait for it to 
dry* When the job 
is finished remove 
the water glass 
with a file cai d* 






By C, H, Deerwester 



^pWO frames of the same size 
^ hinged together, the top frame 
upholstered^ the lower mounted 
on four turned legs and provided 
with a plywood bottom — and 
there’s your conihination couch 
and storage chest. The uphol- 
stering is so simplified that jf you 
can drive tacks you can do the 
job. The first thing is to fijid an 
old set of bedsprings and disman- 
tle it. What you’re after^ of course, 
are the coil springs and holders. 
Now. the top half of the couch 
frame is made up as in the de- 
tails on this page- Then the 
spring-holder bars are cut to lit 
between the side pieces^ to which 
they are anchored with screws. 
It is a simple matter to snap the 
springs into the holes provided in 
the holders. Nejtt, both lateral 
and longitudinal strips of cotton 
tape or webbing arc tacked to 
sides and ends of the 
frame. Each spring is 
sewed to the tape at the 
four points with a waxed 
string. The springs are 
first covered with a heavy 
maleriab preferably can- 
vas, which is tacked at 
about 2-in, Intervals com- 
pletely around the frame. 

It is to be expected that 
the tw'o outer rows of 
springs will be com- 
pressed to a greater de- 
gree than the inner rows. 

Four rolls of cotton bat- 
ting are spread over the 
canvas, layer upon layer. 

Be sure that the thick- 
ness of the padding is 
uniform then cover it 
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with an old linen sheet or other similar 
material^ lacked to the frame in the same 
manner as the canvas. This cover will 
prevent the padding from shifting with 
use. When tacking the tapestryn be sure 
to draw it evenly to prevent wrinkles. 
Space the lacks about 1 in. apart and keep 
them in a line % in. above the bottom 
edge of the frame. This precaution must 
be taken in order that the tacks wiE not 
show after the binding has been applied. 
The binding comes in various widths and 
can be purchased in any department store 
handling upholstery materials. It should 
be of a contrasting shade of the same color 
as the cover. For the back^ pillows can 
be made of material left over from uphol- 
stering, filled with kapok, and fitted with 
slip covers of a matching color. This fin- 
ishes the upholstering job. 

The lower frame is now assembled as 
indicated in the details. It must have the 



same outside dimensions as the upper 
frame. Note that the corner assembly is 
distinctly difTcrent from that used in the 
top frame. Care must be taken with the 
corners because they will be exposed as 
finished wood in the completed assembly. 
The plywood bottom should be placed im- 
mediately after the lower frame has been 
assembled. It can be nailed directly onto 
the underside of the frame and the cor- 
ners beveled with a hand plane to prevent 
showing, or set in a rabbet and fastened 
with screws as shown. The legs can then 
be turned and screwed into place. The 
proper method of mounting is with screws 
driven through the four comers of the 
leg. This done, the hinges are mortised 
into the frames and fastened with screws. 
Use brass butt hinges with removable 
pins. You can now finish the lower frame 
and legs in any color you desire. First, 
give the wood a thorough sanding with 
progressively finer grades of paper. If 
you use an open-grain wood it will re- 
quire filling wnth a paste filler, then stain, 
shellac and wax. Or, in place of the latter, 
you can use a high-grade varnish, laid on 
over a coat of white shellac. 
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Nicked Nails Easily Broken Off 

Where nails often must be used that are 
a little too long for the job, I find that 
instead of clinching the projecting ends it 

is better to file or 
cut a series of 
notches in each 
one as shown, be- 
fore driving them. 
Then they can be 
broken off VM^th a 
couple of twists. 
Th is method is 
especially handy on work where it may 
be necessary to use a plane after nailing. 

— S. Houseburg, Pittsburgh, Pa. 
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Why Risk Injuring Your Fingers 
in a Food Chopper! 



Rather than path meat and athmr mattriatM into a 
fa^d chapper with tha fingertt which may in 

an injury, utt a at th0u;n. A iabhtpaon it 

juut thm right tixu tor thm aVmrugm ehoppmr 



Buttonholes Punched in Cloth 

Instead of cutting buttonholes with a 
pair of scissors, one seamstress prefers 
punching them with a spear -pointed tool 
made by grinding the blade of an ordinary 
table knife to a point as shown and then 



Storm Windows Sealed Tightly 
with Adhesive Tape 



To increase the 
efficiency of a 
storm window that 
doesnH fit snugly 
in the casing, 
strips of tape, such 
as ^otoh draf t - 
inftape, placed 
around "bhe inside 



surface's shown, 
hayir been found 
effective in sealing thejolnts against pas- 
sage of cold air. Befejfe applying the tape, 
the surfaces thzst it contacts must be 
cleaned thorodghly so that it will stick. 
The tape is ^sily stripped i 

Ik 
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Buttonhafes quichty and accurately punched utHh 
biade ef iabh knitt ground to a tpear paint 



sharpening both edges, A rubber disk with 
a slit in the center slides on the blade and 
serves as a stop so that a number of holes 
can be cut to the same width. 



Garments Dried Out of Sight 
on Back of Radiator 



By simply at- 
taching a small 
wood or iron bar 
to the rear side of 
a radiator cover 
in your home, a 
dandy place for 
quickly drying 
stockings, hand- 
kerchiefs, etc., is 
provided. Your 
particular cover 
and the type of bar or rod you have will 
determine the method of attachment. 




f TPON arriving, every member of this 
^ Halloween party must be finger- 
printed and ^^mugged” as regular routine 
for identification records in the archh^es. 
The newcomer presses the thumb of his 
right hand down on the "ink pad,'^ for 
which purpose ordinary carbon paper wall 
do. This is pasted to a piece of sheet metal 
on a small box \vhlch contains two dry 
cells and a Ford vibrating coil, connected 
together as shown in Fig. 1. The "guard^* 
presses a push-button switch the moment 
the guest touches the carbon paper and 
has his left hand on the table directly over 
another sheet-metal plate also wired up 
as indicated. The result is a sudden shock 
which is surprising but not harmful, To 
□fiset suspicion, it is a good idea to place 
the left-hand electrode under a tablecloth. 
Direct contact with the metal is not nec- 
essary. A long strip of metal along the edge 
of the table is better than a small plate as 
any one seated at the table naturally rests 
the left hand somewhere along the edge* 

Another shocking epi- 
sode, which may take 
rf: place right on the “wel- 

S- i come" mat* is shaking 



Wiiert the party irartj 
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an 

camera 
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extends his hand lo the guest who lakes 
hold of a cloth glove having four wiggly 
coil-spring fingers. These and a metal door 
mat are the electrodes, and are eoimected 
to a vibrating coil or a toy shocking ma- 
chine operated by someone behind the 
ghosh The ghost has pearly eyes, w^hich 
look as if they were suspended in void 
space of an empty hood. 

The next job to get the records straight 
is mugging. This is done in a semidark- 
ened room with a cardboard camera as in 
Fig. 2. The startling efTect comes when 
the light is suddenly flashed and a cap 
pistol is fired at the same instant, After ^ 

this, everything tried on the newcomer jH ^ 

^Adil be looked upon with great suspicion 
but he may be convinced to observe Mars 
without a shock or a scare. He will actu- 
ally see something through the enchanted 
telescope, pietured in Fig. ii. When the 
star gaxer first puls It to hi.s eye he sees 
nothing, and is told to revolve it unlil he 
does. The eyepiece has a felt rim dipped 
in lampblack, which leaves an interesting 
ring around the eye. However, the victim 
has his reward for with one complete rev- 
olution of the telescope, a swinging switch 
lever makes contact and a small light In- 
side reveals a witch or comic fig- 
ure, To make the telescope, use 
a mailing tube about 14 in, long 
and 2*2 In, in diameter. Card- 
board partitions hold the lamp 
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bulb and the rovnlvin^r s^vitch, which are 
joined by a copper strip. The switch must 
work freely. By making the tube in two 
partSt the assembly is easy* Paper wrapped 
aruund it completes the joint. Four bands 
of block paper are wrapped around the 
telescope to make the sooty eyepiece less 
conspicuous* 

Fig* 4 shows an elaboration of the pop- 
ular '"grab-bag” idea. In this case a large 
carton is equjppe^d with three shelves, 
which fold up against the sides of the box, 
giving free access to the favors for guests 
in the bottom. Lights are arranged so that 
the inside of the box is dark. After two 
or three merry milkers have drawn prizes 
from the box, an attendant *^in ihe know'^ 
lets down one of the shelves by means of 
a concealed string. This shelf may have 
on it a shallow pan of lard, or a sheet of 
paper coated with lampblack or graphite 
and oil* or red grease — anjiJiing that will 
not flow when the shelf is in the vertical 
position. In the laughter which follows 
the victim^s prcdicamenU the attendant 
draws up the shelf and another guest is 
invited to draw from the box, this one of 
course brings out a favor* Eventually the 
other two shelves are let down to provoke 
more laughter. 

A collapsible chair can easily be made 
from a common kitchen chair, and, if oth- 
ers of the same design are placed in the 
room, the tricky one will not be notice- 
able. Remove the legs and round off both 
ends as in Fig, 6. They are then joined in 
two pairs consisting of one front and one 
back leg connected with a rung. Coil 
springs, concealed inside of thin tubes are 
substituted for the front and rear rungs. 
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The tubes should fit into the holes for- 
merlj" occupied by the rungs^ and are 
painted lo resemble them. As soon as a 
guest sits on the cliair the tubes pull put 
and the chair sprawls. Strong tension 
springs should be used. 

A most surprising effect Is afforded hy 
the “X-rajT” helmet shown in Fig. 7. This^ 
briefly, is a cardboard box with two mir- 
rors arranged to throw the vLsion directly 
beliind. The user o£ the helmet w'ill liave 
the strange sensation of seeing w^hat ap- 
pears to be the foreground receding from 
him as he progresses, and although there 
may appear to be an open door ahead, 
more likely he wdll fetch up against a wall. 

For a confetti blizzard, an electric fan is 
rigged as showm in Fig. S. This also can 
be operated by an extension switch* Make 
a large cardboard cylinder to fit over the 
fan frame^ paste a disk of tissue over the 
front end, just enough to hold it until the 
blast strikes it, and then fill the space half 
full of confetti. When the unwary guest 
steps in front of the fan, he ts deluged with 
a shower of confetti. 

Ideas for Halloween costumes are pic- 
tured in Figs, 9 and 10. The frog suit is 
an ordinary union suit dyed a light green, 
with dark green cloth spots sewed or ce- 
mented on. Cardboard, plywood, wire and 
cloth are all that is necessary to make the 
turtle costume. By cutting the back halves 
as indicated and joining along the ridge 
Wfith adhesive tape, a very convincing shell 
can be made. The anchor is simply made 
of plywood and cardboard, and the wearer 
should be dad in trunks and have tattoo 
figures on arms and legs painted with 
harmless coloring, such as fruit juice. 
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Twist Tamper Does Not Stick 
in Clay or Concrete 




T witting thm tampwr wlightly trndm to brwah tht 
t?actiufn it and tkt UMt 



which are bent to form jaws. Insert the 
assembly into a length, of flexible conduit 
and form an eye on the other end of the 
wires. Moving them back and forth in the 
conduit opens and closes the jaws. 



Upholsterers* Gimp Is Spread 
with Steel Ball 

Instead of try- 
ing to hold uphol- 
sterers* gimp open 
with the Angers to 
keep it in place 
while driving the 
tacks, use a steel 
ball as shown, Be^* 
sides keeping the 
gimp spread apart, 
the use of the ball 
lessens the danger 
of hitting the fingers with the tack ham- 
mer. — A. H* Waychoff, Tempe, Ariz. 

Depth of Small Holes Measured 
with Automatic Pencil 




The tendency of wet clay or concrete to 
adhere to the bottom of a tamper can be 
avoided by giving it a slight twist as it is 
lifted each time. The twisting action tends 
to clean the surface of the tamper and 
break the vacuum that exists between it 
and the wet material. To facilitate twist- 
ing the tamper^ a hand grip is provided. 



Flexible 'Tinger** Picks Articles 
from Small Gratings 

For retrieving 
small articles in 
places where you 
can*t reach them 
with the handst 
such as heating 
registers and grat- 
ings, you can use 
this simple "An- 
ger." It consists of 
three lengths of 
spring brass wire 
twisted together, 
leaving three 
prongs at one end. 





Here is a simple 
method of meas- 
uring the depth of 
small holes. The 
point of an auto- 
matic pencil is in- 
serted in the hole 
and the lead is 
forced out until it 
touches the bot- 
tom. When the 
pointed end of the 
pencil is even, with 
the surface of the work the projecting 
lead is equal to the depth of the hole. 



Broom to Sweep Snow and Slush 
Stiffened with Wood Backing 



Stiffened with a 
piece of plywood, 
an ordinary broom 
can be used effec- 
tively for cleaning 
sidewalks of fairly 
deep snow. Cut 
the plywood to the 
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shape of the broom and drill a few small 
holes through it to take fine wire, which 
attaches it to the broom. It is best to cut 
the plywood about an inch shorter than 
the broom straws so that they will project 
from the bottom edge. Thus, the plywood 
pushes the heavy snow, while the project- 
ing straws sweep the walk clean. 

Oven. Rack Has Guard on Edge 
to Prevent Accidents 

There won’t be 
any danger of ac- 
cidentally pushing 
a roaster off the 
rear edge of a wire 
rack in an oven if 
the rack is fitted 
with a metal guard 
assho\vn. To make 
such a guard, you 
simply bend a 
piece of galvanized iron of suitable length 
at right angles, drill holes through the 
metah and wire tt onto the rack. 

— L. H. Georger, Buffalo, N. Y. 



Pipe Insulation in Metal Sleeves 
Is Well Protected 

When heavily insulated steam pipes 
pass through a room where the insulation 
is likely to be damaged by objects striking 




// has ttV'Cn hnoch^J off >>'au^ cftririTi 

pipss, rcp/ac« il and sheath it with sheet mdfaf 

or rubbing against it* you can avoid such 
trouble by encasing the pipes in sheet 
metal as shown. Use a metal light enough 
to be formed around the insulation by 
hand and fasten it at the seams with sheet- 
metal screws* 



Putting Up Cloth or Paper Sign 
in Windy Weather 




Wind cann<ji( f«ar 0 paprr ujArn puttfne- if up 

ii ft is rffited an a brodmstrrib 



It’s a simple matter to put up a cloth or 
paper sign single-handed on a windy day, 
if it is first rtiHed on a stick. Fasten the 
free end of the sign and then gradually 
unroll it as you tack down the edges. With 
this method* the untacked portion of the 
paper is kept tightly rolled so that there 
is no chance for the wind to tear it, 

— G, E. Hendrickson* Argyle, Wis* 



Reflector for Photo^ Flash Bulbs 
from Small Hand Mirror 

An ordinary 
hand mirror 
makes a good re- 
flector for use with 
photo- flash bulbs* 

Just mount a por- 
celain wall socket 
on a small wood 
block and screw 
the latter to the 
handle of the mir- 
ror as shown so 
that the bulb, 
when inserted in- 
to the socket, will 
be directly in front 
of the mirror* To 
control the bulb, a small toggle sw'itch 
should be fastened to the block within 
easy reach. — ^Paul Hadley, Piggott, Ark, 
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TT AVE you ever seen a 

'*■ skilled marksman break 
'‘25 straight” at skeet, or run 
a string of 50 or even 100 at 
the traps without a single 
miss? If soj it^s likely that 
you were impressed with the speed 
and form of the gunner, and you 
probably concluded that diligent 
practice was the real secret of his 
success. In a large measure, this is 
correct, but if you were to pick up 
his gun and throw it to your shoul- 
der you might discover that it didn*t suit you at all. 
Possibly you would have to make a conscious mus- 
cular effort to bring the barrel into alinement. This 
would slow up your speed in pointing the gun. 
Again, the design of the stock might cause your 
right hand to be cramped. In other words, the gun 
w’ould not fit your needs individually, because the 
owner has selected it to suit his own taste and re- 
quirements, just like selecting and fitting a suit of 
clothes. 

Skillful handling of a shotgun is a matter of speed.. 
This does not mean a series of sudden, violent 
movements but rather a smooth, unbroken sequence 
of motion that gets the gun to your shoulder, your 
check on the comb, and your eyes on the object to 
be hit' — all in a split second. Roughly, the effective 
range of the average shotgun is 35 to 40 yards. Be- 
cause of this, the experienced gunner knows that 
when he steps up to a station on the skeet field and 
calls for his bird, or when swift -winged game 
flushes in the field, he must get into action instantly. 
In doing this his whole attention centers on the ob- 
ject to be hit; he is not conscious of the movements 
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required to bring the gun into position 
and fire il* You do not ciim a shotgun like 
you do a rifle. Rather you point it, in 
much the same fashion that you point 
your finger. 

Generally speaking, gun fit hinges on 
just three dimensions of the stock, which 
you will find in Fig. 3. These arc the 
length measured from the trigger to the 
center of the curved butt plate, and the 
comb and heel drop measured in inches 
from the sight line. Manufacturers, con- 
si doring the design of their own product, 
have Worked out average stock dimen^ 
sions that are intended to be suitable for 



most shooters of average stature. Then 
there is the structure of the gun itself. 
For example, you might find a double gun, 
similar to that in Fig. 1,, unsuited to you 
individually, while the repeating or auto- 
loading gun, W'llh essentially the same 
slock dimensions, might fit exactly. This 
would likely be due to the variation in the 
type of gun rather than in the stock alone. 

Now, to find out whether the gun in 
hand fits you individually: Sometimes this 
is rather difficult to determine fully at the 
outset. With any one of the four shotguns 
shown in Fig. 1, at your shoulder, go 
through the five positions shown in Fig, 7, 
In each case, the arrow indicates the di- 
rection in which the gun is pointing at the 
start of the swung. The foot positions are 
only approximations, of courset but if you 
practice them until you acquire the habit, 
they will help greatly in balancing for a 
quick shot. Remember that your arms 
must "lock” the gun to your shoulder; 
your feet do not move. Your body does 
the swinging. Now take the first tTvo, in 
Fig. 7, as an example. At the start of the 
swing, in each case, hold the gun us in 
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Fig. G* In the first swing, left to right, 
you'll notice a gradual tightening of the 
muscular tension as you come around, 
also a more or less involuntary tendency 
of the cheek to slide backward on the 
comb. The latter will be more pronounced 
if the stock is too short for you, although 
it is not as evident as it will be when you 
try the second swing on an imaginary 
overhead incoming target. This time the 
cheek will tend strongly to slide forward. 
Some shooters take this shot with a back- 
ward body bend; others by arm swing. 

Now go back to Figs. 2, 3 and 4. Most 
crack wing shots use a “straight” stock, 
which means, first of all, but little varia- 
tion between the comb and heel drop. 
Fig. 3. Most of these shooters habitually 
“cheek” the gun hard, that is, the cheek 
is pressed firmly onto the comb in all 
shooting positions. This has a tendency to 



“iock'^ the gun, the head acting as a 
sort of base of the triangle formed 
by the arms. Now, suppose as an 
example that the gun you have in 
hand has a heel drop of 3 in., and a 
comb drop of in. Although some 
men can use a stock of these dimen- 
sions, you may note some difficulty 
in swinging the gun quickly into 
position, that is, you will be con- 
scious of an effort required to swing 
and point it* You may even have to 
raise your head slightly to catch the 
front sight. Obviously^ these addi- 
tional movements will distract your 
attention from the target and be a 
decided handicap in fast shooting. 
Trying the same tjpe gun with a 
heel drop of only 2 in., the comb drop be- 
ing in. as before, you will probably 
note a difference at once. The straighter 
stock win bring your eye above the breech 
as in Fig. 6, and the barrel, or barrels, 
will be in full view, as in Figs, 2 and 4, 
Such a position enables you to judge dis- 
tance and lead quickly and accurately* 
Keep in mind that m all tests of this kind 
as well as m actual shooting, you should 
acquire the habit of keeping both eyes 
open. This utilizes a principle of stereo- 
scopies, the value of which you can easily 
check by closing one eye and then at- 
tempting to gauge the distance quickly to 
cither a moving or stationary object. 

Length of the stock and degree of pitch 
also have something to do with the “feel” 
of a shotgun. Most shooters find that a 
stock length of 14 In, is right for them. 
This, combined with a heel drop of 2 or 
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2^4 in. and a comb drop of VA in., 
will prove suitable for a majority i 

of those of average stature. Man- 
ufacturers can usually furnish such stocks 
as standard on the better grades of guns* 
Stocks are usually furnished with a 1-in. 
pitch, Fig. 3, but this also varies from zero 
to as much as 3 in. Certain physical char- 
acteristics may make it necessary to spec- 
ify a special type of comb when selecting 
a new gun. For instance, if you .are full- 
faced you will probably find a narrow 
comb. Fig* 5, more suitable. A man with 
a thin face will likely find a v.nde or raised 
comb an advantage* In all this the shooter 
must determine for himself, by experi- 
ment, just what stock eharacteristics suit 
him best. Fig. 8 shows one way of length- 
ening the standard stock that is loo short. 
A new butt plate is made of a pressed- 
fiber material* The butt is squared and 
the longer butt plate is screwed in place 
and worked down flush wdth the wood. 
A rubber recoil pad will also accomplish 
the same thing* Any reputable gunsmith 
can fit the latter for a nominal charge. As 
a rule nearly all tj^es of shotguns balance 
at a point from 4 to 6 in* above the trigger 
as in Fig. 0. Under certain conditions it 
may be advisable to shift this slightly to 
make a gun handle better. By taking off 
the butt plate as in Fig, 10, and bori ng 
two or more shallow holes in the stock 
you can move this point forward, or, by 
hlling one or more holes with lead the 
point will be moved nearer the trigger. 
Another stock alteration is shown in Fig, 
11, Here you can do either of two things, 
change both drop and posilton of the butt 
plate, or change the drop alone. Either is 
a comparatively simple job but it must be 
done with care. By raising the comb and 
butt plate as in the first two details, you 
can correct a tendency to lindershooting. 
If you have an expensive gun, it*s best to 
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take it to a gunsmith to have this work 
done, as he can probably fit a new stock 
made to your own specifications for little 
more than the alteration would cost. But 
if the stock is plairij straight-grained wood, 
you can do the 30b y ourself ^ It is only in 
later years that the "beaver tad” forearm, 
or fore end, as it is also termed, has come 
into widespread use. Its real advantage is 
its greater length and width. On most 



older guns the fore-end construction will 
permit the alteration detailed in Fig. 13. 
Careful fitting is, of course, necessary. The 
added wood will shift the point of balance 
slightly, but you can easily compensate 
for this by ^Uoading” the butt stock as in 
Fig. 16, 

At the present timet you can, when pur- 
chasing the better^grade shotguns, just 
about *hvrite your owm ticket,” for they 
are no%v made with varying stock dimen- 
sions designed to suit the great maiority 
of shooters. In addition, practically all 
manufacturers can, for a nominal extra 
charge, furnish a gun with a stock made 
to your own specific ation.s. Of course, you 
must determine beforehand the stock di- 
mensions that suit you individually. You 
also have a variety of barrel boring to 
choose from. These are the cylinder, or 
open bore^ the improved cylinder, the 
skeet chokes, No. 1 and No. 2, the modi- 
fied, the improved modified and the full 
choke* These terms signify the degree of 
choke boring. Fig. 12 shows two repre- 
sentative shot patterns. The modified bar- 
rel is the best aU-around choice, but for 
quick work at close range the improved 
cylinder or skeet chokes are preferable. 
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Chest of Drawers Hides Single-Room Lavatory 
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Built with two false dra^vers and three 
regular ones* this plywood chest is open at 
the back so that it can be pushed against 
a wall over a lavatory to conceal it, as Is 
often desired in rooming houses, hotels 
and dormitories. The drawers are about 
two-lhirds the depth of the chest, the top 
one sliding freely over the basini while 



the two lower ones slide under it and in 
front of the plumbing* The false dra\ver 
fronts are made by cutting shallow grooves 
in a solid panels the use of four wood-knob 
drawer pulls adding to the deception. Four 
easy -rolling casters make it a simple mat- 
ter to move the chest. 

— Frank Beatty, Chicago. 



Kerosene Cooking Stove Supplies Warm Water in Home 

Those w'ho live in homes where running 
hot water is supplied by a tank connected 
to a Avater back in a coal range, or to the 
heating plant, can have a supply of warm 
w'atcr when these are not in use by in- 
stalling a coil in their kerosene cooking 
stoves. The coil, of course, is connected to 
the hot“Water tank and passes over the 
lop of the stove burners* If these are of 
the type that must be lifted to light the 
stove, be sure to make an allowance when 
making the installation* As the coil is be- 
low the cooking grates it is hardly notice- 
able and does not interfere with the reg- 
ular use of the stove* 

— R* V* Ltovejoy, Lowell, Mass. 



CBefore handling fruits which tend to 
stain the hands, apply olive oil to the fin- 
gers and the juice will w^ash off easily. 
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Metal Spinnings Lubricated 
by Ordinary Candle 
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I h^ve found that a candle stub is satis- 
factory for lubricating the surface of met- 
al while spinning it, and in many cases, 
where sheet lead and other soft metals 
are to be stretched to shape inside of a 
hollow form, it is superior to other lubri- 
cants I have used. Just hold the end of 
the candle against the rotating work, and 
friction will melt the wax, which will 
&^_read evenly over the surface, I£ maple 
dowels are used for tools, the wood ends 
pick up some of the wax, but even then 
an occasional application of the candle is 
advisable. This prevents cutting of the 
surface and, except for a final touching up 
with steel wool, the work is ready for the 
finish after having been spun to shape. 

— Dale R. Van Horn, Lincoln, Nebr. 



Thread Kit from Poker^Chip Rack 

An old poker- 
chip rack makes a 
dandy kit to hold 
spools of thread- 
The openings in 
most of these racks 
will hold three 
spools of thread 
when set in a ver- 



tical position, or four when they are laid 
horizontally. A disk of heavy cardboard 
glued over the bottom of each opening 
will keep the spools from falling out. 



Shaving-Brush Holder on Shelf 
Suspends Bristles Downward 

Bent from a 
piece of wire and 
clipped to a shelf 
of your bathroom 
cabinet* this shev- 
ing-brush holder 
utilizes space that 
is usually wasted. 

Besides^ the bris- 
tles are suspended 
downward so that 
they dry much 
quicker than when 
the brush is set on a shelf in the cabinet. 

— Robert Brightman, Brooklyn, N. Y* 



Gutter Nailed over Storm Door 
Carries Away Rain 

Have you ever opened a storm door 
during a rain and had water run down 
your neck from the casing above? If so, 
a copper strip with one edge bent upward 
at right angles and nailed to the under- 
side of the top edge of the door casing 
will prevent such trouble. A liberal coat 
of nonhardening cement applied to the 
casing before nailing the copper in place 
will keep water from running between 
the wood and the strip. 




^Vat^r wilt not run down yaur hack whtn you opan 
a otorm door if thir tmail it imt&llod 
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ITARMONIZING with a base? of un- 

^ usual distinction, the veneered “clo- 
ver-leaf** lop of this table forms a clever 
combination of period design with mod-- 
ern styling. Under the veneer a gkied-up 
core of l^e-in» strips checks any tendency 
to warp. Simple butt glue joints and dow- 
els are used in assembling the core, end 
applying the clamps alternately 
on opposite sides of the work pro- 
duces a flat surface free of twisl. 

After the glue has hardened thor- 
oughly, one side of the panel La 
planed perfectly smooth. Center- 
lines dividing it each way are then 
made and the outline of the top is 
laid out with a compass following 
the radii given in the detaO below 
Fig. 6. 

Four pieces of Vis-in. straight - 
grained veneer are required to 
form the “herringbone” pattern as 
in Figs. 3 and 4* By ordering ve- 
neer with the grain running the 
short way of twm of the pieces,, 
waste can be reduced to a mini- 
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mum, Trim squarely both corresponding 
pairs of pieces to measure 11^ by 14 in. 
and 9^ by llVi in* respectively. To do 
this accurately* place the veneer between 
two pieces of scrap stack and plane it 
straight as in Fig. 2. Corresponding pairs 
are now placed diagonally one on top of 
the other and fastened dowm temporarily 
with tabs of gummed tape. The pieces are 
cut diagonally from corner to comer, us- 
ing a straightedge for guiding the knife* 
When cut in this manner, two sets of four 
equal segments are produced. Pieces of 
corresponding size and grain are then se- 
lected and are cross-banded together with 
short lengths of gummed tape to form four 
triangular shaped assemblies as in Fig* 4, 
The joining of the four segments into one 
piece completes the taping, and the veneer 
is ready to be glued to the core. Sufficient 
clamping pressure can be applied with a 
number of handscrews and a few crowned 
edge blocks. Run the edge of a hacksaw 
over the surface to roughen it slightly and 
then spread a uniform film of glue over 
the entire surface. When the glue be- 
comes tacky, center the veneer sheet on 
the core, taped side up, and work out the 
wrinkles with a large dowel stick or a 
rolling pin* Any air bubbles appearing in 
the veneered surface can be split open 
with the edge of a razor blade. Lay a sheet 
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of heavy paper over the veneert place a 
panel of %-in* wood over this and begin 
applying the clamps. Remove the clamps 
after 24 hrs^i trim the veneer in, back 
from the edge of the core and sand smooth. 
Pig. 6 details the molded edge. 

The U-^ shaped legs are worked up from 
stock. Four pieces 21 by 2^4 in. 
for the uprights^ and two pieces of the 
same stock, 23 and 14 in, long, for the 
half-lap sections, will be required. The 
four set-in corners are cut from a block 
measuring 18 by by ZYi in. Before the 
straight members of the legs are tapered, 
tenons are cut for the corner blocks. From 
the side and front elevations, Fig. 6, find 
the correct length for these pieces, allow- 
ing for tenons. The half-lap joint. Fig. 8, 
is carefully cut for a snug fit. Blocks for 
the curv'cd corners are 4 in. long and are 
angle cut 45"^ to a length of 2 Vb in. These 
are mortised to receive the tenons on the 
adjoining pieces. Dowel joints can be used^ 
if desired. Tapering operation can bo done 
on the jointer. However, the tapering of 
the width of the leg should not be done 
until after the corners have been glued 
and clamped as in Fig. 8. The corners are 
then scribed with a 2^4-in. radius and are 
bandsawed outside the line as in Fig. 5 so 
that when sanded, the edges of the adjoin- 
ing pieces will come flush. After cutting, 
the legs are tapered in width. The shap- 
ing must be done, of course, before the 
half-lap is assembled. In all shaping op- 
erations, the work is hold on edge with 
the spindle collar bearing against the face 
of the work as in Fig, 7, Details of the leg 
molding are shown in Fig, 6. Molding 
cuts on the inside face of the legs are 
stopped at the half -lap. Attaching the 
ball feet, Fig. 8, completes the table as 
you see it in Fig, 1, These are bandsawed 
in much the same procedure as is used in 
cutting a cabriole chair leg: the scraps 
removed in the first cutting are saved and 
tacked back on to form a flat surface for 
making the final cut. The ball effect of 
the feet is then formed with knife, file and 
sandpaper* They are attached with ^a-in, 
dowels and glue* 



d“Wiencrs’^ may be roasted over an open 
fire by placing them in an ordinary corn 
popper, the long handle of which serv'es 
to prevent burns on the hands* 



Getting Good Draft in Chimney 
Accommodating Two Stoves 




chimney draft paaiing extended end of stovepipe 
€r€aitt ttrang tuCtmn m secvnd--fl0or 



After installing a stove on the second 
floor of a building where the same chim- 
ney also ser\"ed a stove on the first floor j 
I found that the draft was ver^^ poor, due 
lo the fact that there was a strong draft 
up the chimney from the lower stove. To 
eliminate this IroubleAhe end of the stove- 
pipe was cut to the shape shown and 
pushed into the chimney for about tw'o- 
thirds its width. With this arrangement, it 
was found that air flowing up the chim- 
ney created a strong suction inside the 
stovepipe on the second floor* A drain 
should be cut in the bottom of the pipe 
that extends into the chimney so that rain 
w'ater w'ill not collect in it. 

— A. K, Ackroyd, Vancouver, B, Can, 



Window Ventilator Screened 
to Keep Out Insects 

It’s a good idea to put screen w^ire over 
the ventilator openings in your stortn win- 
dow's* Then, if a 
few warm days 
come, w'hile the 
windows are up 
and you have to 
open the ventila- 
tor St insects can- 
not get in the 
house* Smalh 
half-round molding tacked over the edges 
of the wire will improve the appearance 
of the job. 
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Paper Slipped into Typewriter 
with Aid of Envelope 




it's ne trick to get a number of sheet* ineo « 
writer tvttily when on envmlap* it used 



The usually difficult job of putting sev- 
eral sheets of paper into a typewriter at 
one time is solved by using an unsealed 
envelope. Just assemble the sheets^ slip 
the envelope over one edge as shown, and 
feed it into the typewriter. After the en- 
velope passes under the platen it is re- 
moved. — George A. Smith, Quarryville^ Pa. 



an extension sheH to the rear side of your 
machine as shown. If you cannot use a 
sliding wood piece to hold the shelf in the 
raised position as indicated, maybe an 
arm or bracket can be pivoted to the ma- 
chine so that it can be swung back against 
the rear side to let the shelf fold down 
when not needed. 



Small Window in Storm Door 
Saves Heat 

When answering 
calls, frequently it 
is not necessary 
to open a storm 
door during ex- 
treme cold weath- 
er if you substi- 
tute a tiny door for 
one of the panes. 

Besides conserv- 
ing heat, this 
method is a wel- 
come one to many 
housewives who do not wish to open, the 
door to agents and peddlers. Also, small 
parcels can be taken in through the open- 
ing, — Abel F, McAllister, Chicago, 



Wood Slotted Without SpUtting 
the Work 




Wider Top on Sewing Machine 
to Handle Large Garments 




This hinged shelf Utiil hemp large garment* tram 
reaching the Hoar and getting Mailed 



Have you ever wished for a wider sew- 
ing-machine top when making large gar- 
ments? If so, perhaps it^s possible to hinge 



When making wide slots and insets in 
wood, 1 cut the part to be removed into 
several segments 
with a saw and 
clamp the work in 
a vise between 
two hardwood 
blocks, the top 
edg es of which 
come flush with 
the bottom of the 
slot to be made. It 
is then a simple 
matter to cut out 
the wood segments 
with a chisel with- 
out any risk of splitting the work, as the 
blocks reinforce it on both sides, 

— EUis O. Hinsey, Philadelphia, Pa. 



CAn. application of clear household am- 
monia and soap will usually remove spots 
of machine grease from washable fabrics. 
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Hot-Dish Mat of Wood to Match Your Table 




Resembling a hubless wheel, this h ol- 
dish mat is decorative and can be made 
* 

from a wood disk and some dowels- Mount 
the disk, which should be ^ in. in thick- 
ness, on the screw chuck of your lathe and 
turn it to 8 in, in diameter. Then, in* 
from the edge, recess it to a little more 
than half of its thickness, leaving an un- 
touched circle 1^ in. in diameter in the 
center. Drill 24 equally spaced holes 
through the rim for ^)ia-in* dowels. Be sure 
that each hole points true to the center of 
the disk. Insert the dowels, butting the 



ends against the unturned portion in the 
center of the disk* This assures that they 
will project an equal distance inside the 
rim* Then pull them out about V-s in., and 
coat the portion that goes inside the rim 
with glue, after which they are pushed 
back in place. When the glue has dried 
cut off the ends projecting outside the rim 
and turn them down flush. Now sand the 
rim, move the tool rest to the back of the 
work and cut out the center of the disk. 
Finishing the mat to match the table and 
chairs makes a nice job. 



Photo Enlargements Vig^tted with a Piece of Cardboard 



Amateur photographers who W'ant to 
vignette their photos when making en- 
largements, can do a good job with a 
homemade vignetter cut from cardboard. 
Get a piece larger than the printing paper 
to be used and cut an opening in it the 
shape you want. The opening should be 
smaller than the actual size of the image 
as it appears on the easel of the enlarger. 
When ready to make the exposure, hold 
the vignetter hetween. the lens and the 
easel so that the light will pass through 
the opening onto the portion of the print- 
ing paper to be exposed. The card should 
be moved slowly backward and forward 
so that the edges of the photo will^be soft- 
ly blended into the border. The only re- 
quirement of this method is that the photo 
have a white or light background* 




Anyone can do c tairly good job photo ontargt~ 
mtnto wrtA tAlc cordboard vignmttor 




Photos 



to make a novel midget 
albtim. Carrying the 
same idea further, a com- 
plete needle -and- thread 
sewing kit can be in- 
stalled as shown in one 
of the details* Two pieces 
of cardboard are used as 
holders, one being scalloped 
to hold a supply of thread 
as shown. The other is fit- 
ted with a ^*^cushion” for 
holding the needles. 

At the top of the page are 
shown a number of applica- 
tions of prints glued to a 
plywood backing and then 
outlined by sawing to the 
border lines of the figure. 
The first one, left to right, is 
designed as a toothpick 
holder. A piece of %-Ln. 
plywood is used as a back- 
ing. An enlargement of the 
head and shoulders is glued 
to the backing and sawed to 
the outline. Then a number 
of holes are drilled in the 
edge of the plywood to hold 
the toothpicks. The alarm- 
clock mounting is a more 
detailed project. Here you 
remove the original face, re- 
place it with a photo print 
and then letter on the nu- 
merals with India Ink. The 
print is glued to the plate 
which forms a backing for 
the original clock face. The 
latter is usually heavy paper 



\ TACATION snapshots in 
' a match pad, a favorite 
print on your coat hanger, 
in an “hourglass” mounting 
or on the face of the alarm 
clock — these are some of 
the novel mountings you 
can use to “individualize” 
your photo collection. Take 
the first one, a really per- 
sonal match pad. Here the 
photos are printed on dou- 
ble-weight printing paper 
and an attractive border is 
formed by masking. The 
strip on which the photos 
are printed is then folded, 
the scratching surface is 
glued to one edge, and two 
rows of matches are insert- 
ed and stapled. Or you can 
omit the matches and insert 
instead, a number of prints 
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^ Novel Mountings 




and IS easily stripped off. Care 
should be taken to center the 
main feature of the photo so that 
the job appears neat and attrac- 
tive, Now, another method of 
printing the numerals is to place 
a thin sheet of celluloid — piece 
of old film with the emulsion re- ' 
moved will do — over the original / 
dial and trace the markings right / 
on the film in India ink. In mak- 
ing the print, place the celluloid 
in contact with the negative used J 
and print both at once. The nu- / 
merals will then appear in white 
on the photo. They can be left 
white, or colored to obtain con- 
trast, The third item, a coat 
hanger, is made in essentially the same way 
as the first except the entire hanger and 
backing for the photo is sawed from %~m. 
plywood. You can use any ordinary wooden 
hanger for a pattern in laying out the shape 
and size. The hook is bent from heavy wire. 
The fourth novelty is designed to hang on 
the wall and consists of a base screwed to a 
piece of plywood on which the photo 

is mounted. The plywood is then sawed away 
to the outlines of the face. The match box 
slips over a small block of wood glued to the 
base. Miniature boxes of matches, obtain- 
able at any cigar store, are best suited to the 
purpose as they are small and neat. The last 
item is a photo ash tray and it^s made in the 
same way as the match holder except that 
the base is larger and supports an ash tray 
or cup. This can be a radio coil form or a 
short length of brass tubing with a brass 
disk soldered to the bottom. In all cases the 
edges of the plywood backing the photo print 












cardevoard 



W /i-»n you show this phata "pomtcard'* to H 
frirnd juat tilt it slightly and the picture fAniu- 
jffg through the "window" will b# btotktd 

oaf. The secret it u tuMt^campartment cantaineTf 
connected by a norreur cAiutncJ through which 
hne aand run.» from the hidden COnTpartment 
after the fothion of on hourglatt. Many Vatia-> 
from of this tfirnia idea are poaaibie 
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PLYWOOD 



FEind and pa^t& on a 
backing of heavy* 
white paper* When 
you tilt the card^ the 
sand runs slowly 
from one compart- 
ment to the other 
and either reveals 
the photo or blocks it 
out, depending on 
which way the card 
is tilted. 

The photo book 
ends serve as an attractive mounting 
for either a full figure or a head and 
shoulders as shown* Making the cut- 
out is the some process as described 
before only two prints are used, the 
single print being reversed. Use wood 
or hard-pressed board for the base. 



are carefully sanded and varnished. The 
‘‘hourglass^* mounting is a novel and mys- 
tifying attraction, but simple to make. The 
details show just bow U's done. The car- 
toon can be anything appropriate that 
suits your fancy, It*s drawn or traced on 
a sheet of white paper, the full size of the 
latter being the same as an ordinary post** 
card. A sheet of M«-in. cardboard is then 
cut to the same size as the cartoon. Two 
openings, connected by a narrow channel, 
are cut through the cardboard as shown. 
A thin sheet of celluloid is pasted over one 
of the openings and a "window"* is cut in 
the paper on which the cartoon is dra\\Ti. 
This is glued to the cardboard. Then you 
put the photo in place under the window, 
fill one of the pockets with fine, sifted 



Towel Hung on Shower Curtain 
Within Easy Reach 

The problem of 
keeping a towel 
handy without 
getting it wet 
when taking a 
shower bath is 
solved by insert- 
ing it through a 
ring sewed onto 
the outside sur- 
face of the shower 
curtain. A large 
wooden curtain ring will do the trick, and 
it can be attached with a short strip of 
cloth to match the curtain. 




towel - 
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Removing Glass Stoppers 

To lessen the 
chances of break- 
ing a bottle when 
removing a tight- 
fitting glass stop- 
per^ run a few 
drops of mineral 
oil around the 
joint and apply 
heat from a can- 
dle or matches to 
slightly expand 
the bottle neck. 
Rotate the bottle in the flame so that the 
glass will expand evenly. 

— L, H. Georger, Buffalo^ N» Y, 



Work Filed to Given Line 
with Aid of Guides 



Sweeper Has Pivoted Handle 
to Get Under Furniture 




SfiOP Of 

M|ri£RAL OIL HCni 








When filing work down to a given mark, 
I find that the job can be done accurately 
by using a couple 
of metal guides as 

each side of ^^he 
upper edges come 

exactly at the level to he reached with the' 
file, after which the assembly is clampe 
in a vise* — -Warren Hockert, Chicago, 



You can clean vndor laur farnititre with this owecpcr 
utit flout mtooping iharpty 



Pivoted to the handle of a carpet sweep- 
er, a short length of broomstick will en- 
able you to clean under beds and other 
low furniture without stooping sharply or 
getting down on your knees* A piece of 
sheet metal or heavy tin bent as shown in 
the circular detail attaches the broom- 
stick, which folds down against the sweep- 
,er handle when not in use* 



1 Machine Finish on Metal 
Can Be Done by Hand 

losely resem- 



Non-Skid Shoes Have Tape 
on Soles 



In an emergen 
cy, you can mak 
your shoes prac 
tically slipproof 
for walking on i 



bllng a swirl finish 
made by machine, 
a metal graining 
can be produced 
with an ordinary 
push drill. Get a 
small flat-head 
holt that will fit 
the drill chuck 
and shellac an em- 



walks by applying^'' 
strips of adhesive ' 

tape to the soles^S^n^ head. Then put it in 

as shown, Befor?^ *^**1^^ over the metal surface as in- 

applying the tape,f^ dicated in the illustration, 
be sure the soles . 

are clean and dry so that it will stick^ J[Transparent photos for decorating lamp 
tightly, The tape ’will last a surprisingly made by treating Cello- 
long lime, and can be quickly removed phane with one of the single-solution pa- 



when it is not needed. 



now on the market. 
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Composition Board Cut Smoothly 
by Shaip Tracing Wheel 




With (Al's shArpentd tracing wheel, 
hoard can b« cut itvorc rapidly tAun icitA a svW 



A carpenter who had difficulty in cut- 
ting composition hoards smoothly with a 
sawj solved the problem by using a dress- 
makers’ tracing wheel for the purpose. 
The teeth of the wheel were ground to 
needle points, after which it was drawn 
across the board, using a straightedge as a 
guide. One or two cuts will perforate the 
board to such a depth that it can be broken 
off easily. Also, it is possible to make 
curved cuts if the line is first marked on 
the board and carefully followed. 



Cleaning Piano Keys 

If the keys on your piano have become 
yellow, rub them carefully with one half 
of a lemon and cover them with powdered 
chalk. When this has dried, brush it off 
and polish the keys with a soft cloth. 




1937 “What To Make” Book 



96 Pages of Valtiable Reference Data for CraftsmeUf 15c Postpaid 



Send 15c m stamps today for your 
copy of this interesting book 

POPULAR MECHANICS MAGAZINE^ Dept. BN, 200 E. Ontario Street, Chicago 






special features on Upholstering, Rewinding Electric Motors, Sharpening Lathe 
Tools, Making Sundials, Resilvering Mirrors, Electroplating Leather and Other 
Non-Conductors, Reading Schematic Radio Diagrams, Tools for the Modelmaker, 
Tricks of Driving Wood Screws, etc. 



Also Includes 



A complete listing of Popular Me- 
chanics 410 blueprints' — 70 new ones 
— and shows pictures of most articles 
as they will appear when finished. 
Whether you are interested in a 
workshop for pleasure or profit you 
will find just what you want to make 
in t.hip elaborate selection of plans. 



Where to purchase ^^Hard-to-Gef^ 
materials and supplies such as clock 
movements, trailer axles, model fit- 
tings, small balloon tires, tape for 
Venetian blinds, gears, radio parts, 
etc., besides the latest in home work- 
shop machines and hand tools. 
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Coan'ng Metals wirh Silver, Copper 
and Nickel wirhout Using a Tank 



C* A* Crowley 



IT^S possible for anyone to plate readily 
with silver^ copper and nickel without 
using tanks and solutions and without the 
necessity of completely dismanUing the 
ob}cct to be plated. Like other processes 
of electroplatings it is important 
that surfaces to be plated be thor- 
oughly cleaned to remove every 
trace of dirt and grease which 
would prevent the adhesion of the 
plate. The surfaces should be 
thoroughly polished also as the 
final plate will be no smoother 
than the base metal to which it is 
applied. 



ular attention. If it is impossible to use 
gasoline or other solvents for the re- 
moval of grease, the parts may be wiped 
as clean as possible and thoroughly 
scrubbed with a hot solution made by 
dissolving soap in w'ater and adding soda 
ash, about 6 oz., to each gallon of soap 
solution. This solution should be applied 
hot as in Fig. 4. After the surface has 
been thoroughly cleaned with soap solu- 
tion, it should be rinsed with several 
changes of clean w'ater as in Fig. 5. It is 
not sufficient simply to rinse the surface 
several times vnih one batch of water, but 
rather the water must be changed at least 



Rem OK'ing Grease; Grease and 
oil, if present in large quantity, should 
be removed by a careful wiping followed 
by a thorough scrubbing of the parts 
with gasoline, naphtha, or carbon tetra- 
chloride as in Figs. 2 and 3. Tile appli- 
cation of solvents is to be recommended 
particularly when cloprimg parts of au- 
tomobiles and machinery. The solvent is 
applied wnth a stiff brush. Deep cracks 
containing grease should receive parlic- 



A storage battery 
ttipplies the 
to eper-^ 
ate this mimpim 
ptoting outfits 
Thr posit itfm pale 
of the battery im 
connected the 
plater through a 
S-ohm rheostat 
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type, it is important that the sulphuric 
acid be added slowly to the water, not the 
water to the acid. The solution should be 
made up and stirred in a 1-gal. glass or 
stone container. When applying the acid 
solutjont it^s best to wear rubber gloves 
to protect your hands. A medium-sized 
brush is used for applying the acid solu- 
tion. Only a small amount of the surface 
should be cleaned at one time and, fol- 
lowing the application of the acidt the 
surface should be rinsed off thoroughly 
with clean water to remove the acid as 
rapidly as it has accomplished its purpose 
of dissolving oxides and corrosion. After 

cleaning and thoroughly rinsing 
warm water, the cleaned object should not 
be touched by the hands. It’s important 
that all preparation for plating, such as 
arranging the equipment and mixing of 
the plating salts, be carried out before the 
cleaning operation is started. 

Flatiug "wiiU Copper and Nickeh By this 
process, powdered electroplating salts are 
held in a bag attached to a holder and 
metal anode as shown in Fig. 7. The top 
plate and clamping plate are materials 
which do not conduct electricity, and the 
anode, shown in Fig. 2. consists of a sheet 
of the metal which is to be plated onto the 
work. For nickel plating, this must be a 
piece of sheet nickelj a copper sheet is 
used when plating copper. Brass machine 
screws register with the holes in the plates 
and one of these screws is sufficiently long 
to receive a nut and the terminal lug from 
the battery. 

The bag for holding the plating salts 
is usually medium heavy duck, canton 
flannel, or other strong material and is 
equipped with a drawstring, as in Figs, 7 
and 12. so that it can be pulled tight around 
the clamping plate. With the bag charged 
with plating salts and securely tied, the 
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three times, washing out the brush thor- 
oughly in between. Where solvents are 
used for cleaning, it is advisable to rinse 
the work thoroughly with soapsuds to as- 
sure the removal of any remaining traces 
of oil film. Soapy water will emulsify this 
film and thus make certain its complete 
removal. 

Removal of Corrosion: If the metal sur- 
face to be plated is corroded or badly tar- 
nished, it will be necessary to apply an 
acid rinse as in Figs. 8 and 9. A good 
wash for removing oxide can be made as 
in Fig. S. In mixing acid solutions of this 
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top plato is dropped in place, the wing 
mils are drawn down by hand and the 
outfit is ready to use. 

Fig. 1 shows the connections to a stor- 
age battery. A long lead of nexible wire, 
approximately 6 ft>, should be attached to 
the negative pole of the storage battery. 
The other end of this lead is fitted with a 
heavy-duty battery clip which has enough 
spring action to take a secure *^bite” on 
the part to be plated. The positive pole of 
the battery should be connected to a 6- 
ohm, heavj'-duty radio rheostat which 
may be mounted on a small panel or 
clamped to the battery itself. The other 
terminal of the rheostat is connected by a 
6-ft. length of flexible wire to the plater. 
To assure good contact, the end of the 
cable from the rheostat should be equipped 
with a terminal lug. 

The only other equipment required to 
complete the assembly is a fi-gal. stone 
crock to hold the water into which the 
plating applicator is dipped from time to 
time as plating progresses. As the wet 
applicator is rubbed over the surface to 
be plated, the w'ater, which has dissolved 
a part of the plating salts, makes elec- 
trical contact between the work and the 
anode exactly as if the unit were installed 
in a plating tank, thus completing the cir- 






cuit so that the metal may be deposited. 
In electroplating by this method, it is im- 
portant that the rheostat be adjusted 
w'ith high resistance in the circuit at the 
start, and adjustments made as trials 
progress until the proper adjustment is 
found to produce the most satisfactory 
results. 

Nickel Plating: Prepare the electro- 

plating salts by mixing together the dry 
materials required and grinding them rel- 
atively fine, preferably in a mortar as 
shown in Fig. 11. An excellent formula 
for nickel-plating salts is shown in Fig. 10, 
The salts are carefully weighed and thor- 
oughly mixed. Now, with all preparations 
made as described, the plater is rubbed 
over the surface to be plated with uniform 
strokes. A little experience will indicate 
the proper movement for the production of 
the best appearing plate, If the applicator 
is rubbed over the surface too slowly* the 
plate will become too thick in spots. To 
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avoid this, medium strokes are used with 
regularity and after the entire surface has 
been covered once, the operation is re- 
peated untQ the plate has been built up 
to the desired thickness. 

Certain metals, such as ;iinc, are rather 
difficult to plate by this method unless a 
special salt mixture is used. If the plating 
salts are made by mixing nickel sulphate, 
9 OZ,, ammonium chloride, 2 oz., sodium 
sulphate, 14 oz., gum tragecanth (pow- 
dered), *4 OZ., and boric acid, 2 oz., it 
will be found that better results will be 
produced on certain metals which are 
otherwise tedious to coat with nickeL 

The above formulas will produce elec- 
troplates of nickel which have the char- 
acteristic appearance of this metal. If a 
more silvery white flrdsh is desired, the 
formula for mixing the salts should be 
compounded by mixing together nickel 
sulphate, 9 oz., cadmium sulphate, 2 oz., 
ammonium chloride, 2^ oz., sodiimn sul- 
phate, 10 oz., boric acid, 2 oz., and gum 
tragecanth (powdered), ^ oz. The amount 
of cadmium sulphate added will deter- 
mine the whiteness of the plate* If effects 
different from those produced by this par- 
ticular formula are desired, the quantity 
of cadmium sulphate may he varied. 



Silver Plating: A bril- 
liant and somewhat dur- 
able, though Ihin, coat of 
silver may be readily 
produced on metal sur- 
faces by applying a prep- 
ri ration mixed as in Fig. 
15* The powders are 
thoroughly mi.xcd while 
dry and immediately be- 
fore use, a small quantity 
is reduced to the con- 
sistency of a thick paste 
with water as in Fig. 16. The paste is ap- 
plied to the well- cleaned surface to be 
silvered with a piece of cloth as in Fig, 17 
in the same manner as would be used for 
applying metal polishes. To avoid stains 
on the hands wear rubber gloves. As the 
rubbing proceeds, a lustrous film of silver 
will be coated over the entire surface* 
Copper Plating; If the well- cleaned 
surface to be plated with copper is wiped 
over rapidly with a solution made by add- 
ing copper sulphate, 3 oz., and sulphuric 
acid, Va fl. oz., to water, 2 qts., a thin, te- 
nacious film of copper will be formed. In 
applying the above solution, rubber gloves 
should be worn and a piece of stiff fabric 
used for making the application. The sur- 
face should be gone over but once, inas- 
much as repeated wiping with this solu- 
tion will tend to remove the initial fine 
coating. After the surface has been cov- 
ered with a thin film of copper by this 
means, it is washed with clean water. Any 
Spots which have not been covered may 
be wiped over again to assure complete 
coverage* Although the above coating of 
copper is not sufficiently thick nor dura- 
ble to be of any value, it will serve as a 
base over which a satisfactory copperplate 
may be applied With the plater* The salts, 
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Fig. 13, are ground to small particles and 
placed in a clean bag which is mounted on 
the plater equipped with a copper anode 
as in Fig. 14. The plating process is the 
same as that previously explained for 
nickel. The first application should be 
made briskly and with a minimum of 
overlapping to insure the formation of a 
smooth coating. After the first applica- 
tion, additional quantities of copper may 
be deposited on the surface to give the 
desired thickness of plate. 

Final Polishing: In all cases, the fin- 
ished electroplate should be polished to 
bring out the fuU luster of the metal. For 
this purpose, precipitated chalk or Vienna 
lime should be applied with a moistened 
polishing doth. A motor-driven polisher 
such as that shown in Fig. 6, is useful if 
handled carefully. 

Bolts Coated with Plastic 
Are Removed Easily 

When bolts are used where it may be 
necessary to remove them frequently, just 

coat them liberal- 
ly with a plastic 
or non-hardening 
cement, applying 
enough to fill the 
space between the 
threads and the 
aides of the hole. 
This will prevent 
rusting and, in 
many cases, permits using cheap, black 
bolts instead of coated or plated ones. 



Harness Lines Have Rings 
to Ease Hand Strain 

To ease strain 
on the hands 
caused by grip- 
ping the lines for 
long periods when 
driving a spirited 
team of horses, 
punch a couple of 
holes in each line 
and insert a key 

ring as shown, l^en holding the lines, let 
the rings rest behind the palm of the hand 
and you won^t have to grip so tightly. 



Steel Paper Cutter on Job Press 
Is Aid to Operator 




pfo nted to atorch for a knifo of pair of tcitroro 
ufktn thia cuttar i» attached to thm Jatt prmwm 



This paper knife will be found handy 
for cutting strips for use when a new job 
is made ready. It is merely a flat steel 
strip screwed to the delivery board, with 
a thin washer under each end to hold it 
slightly above the board. When the press- 
man needs a piece of paper, he can slip a 
sheet under the strip and tear it off neat- 
ly and evenly to the size required. The 
cutter does not interfere with the normal 
use of the delivery board. 



Roll-Up Tool Kit Is Handy 
on the Stepladder 

An electrician 
who had to do 
considerable work 
on a stepladder 
used this kit, 
which could be 
unrolled instantly 
and supported 
conveniently o ti 
the top of the lad- 
der. The kit is merely a piece of heavy 
canvas with several pockets sewed in one 
side and the ends hemmed to slip over 
iron-rod standards which are put Into 
holes bored in the stepladder. 
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Sliding Board on Book Shelves 
Serves as Reading Table 



outer rings frotn discarded roller bearings 
ranging in diameter from 3 to 6 in. The 
weights were drilled in the center for at- 
taching them to the faceplate, and the 
weight of each one was stamped oti its 
surface. — H. Jobson, Mentone, Ala. 



Locking Pliers on Work 

When using a pair of pliers to hold 
work tightly^ they can be made handy for 
this purpose by 
pivoting a U- 
shaped piece of 
metal to one han- 
dle to engage 
notches filed in 
the upper edge of 
the other one. 

Then the pliers 
can be locked on 
the work without 
having to keep a constant grip on the han- 
dles. — B. Stalsberg, Breton, Alta,, Can. 



Stidifig bcurtl faEir« rttps by hotiting wbr/« 

loabing up rettrence dtita 

In libraries, law offices and similar 
places* a sliding board attached to the un- 
derside of one of the book shelves will be 
found a handy support for an. open book. 
Heavy plyw'ood is just the thing for this 
purpose and slides to hold it can be shaped 
from sheet metal. A drawer pull may be 
screwed to the underside near the edge. 



Faceplate Jobs at Higher Speeds 
Possible without Vibration 

"We made up a number of lead disks of 
different si^es and kept them at hand for 



Lead ojeightM af variaut you ta raunfar- 

imluntt a face pint* fob in tkt liitA* 

counterbalancing faceplate work so that 
the lathe could be run at high speeds 
W'ilhout excessive vibration. For forms in 
which to cast the weights, we used the 



Auger Bits Are Rubber Capped 
to Protect Points 



Slipped over the 
screw point of an 
auger bit, a rub- 
ber stopper pro- 
tects it w'hen car- 
ried in a box with 
other tools* These 
stoppers can be 
obtained for a few 
cents in a drug store, and it takes only a 
second to slip one of them over the bit* 



Drawing Longitudinal Lines 
on Round Stock 



When a regular 
tool is not avail- 
able for drawing 
lines parallel to 
the axis of a shaft 
or other cylindri- 
cal stock, a sub- 
stitute tool for this 
work is a piece 
of angle iron or 
brass. Such a tool wtH be found accurate 
enough for most ordinary purposes. 
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By E. C. Wittick 
Part II — Machining the Castings 



r>EFORE you do any machining on the 
^ set of castings, it^s a good idea to 
check the lathe centers for accurate set- 
ting, clean the chuck of aU excess grease 
and chips, and see that the lathe tools are 
ground and shaped properly for the work. 
Be especially particular to see that your 
drills are properly ground* This means 
that the cutting edges of each bit 
must measure the correct angle, 
otherwise you are apt to have 
trouble doing the precision drill- 
ing necessary on this job. 

Although you can begin with 
most any part, it^s best to start 
with the cylinder castingj finish 
dimensions of which are shown 
in Fig. 17, Chuck this with the 
flanged end out for the boring and 
lower-end facing operations* 

Keep in mind that the first rough- 
ing cut must, in all cases, be deep 
enough to get under the scale on 
the surface of the casting, but 
make certain to allow suflficient 
stock under the roughing cut for 
finishing. The cylinder bore is 
brought to final dimensions with 
an expanding reamer. The best 
way of machining the outside of 
the cylinder barrel and the cool- 
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ing flanges is to mount the casting on a 
mandrel* Otherwise you can finish half 
the length of the barrel before re-ehuck- 
ing after the boring operation. Then with 
the work reversed and re-chucked you 
finish the balance of the flanges and face 
ihe top end ready for the head. In any 
ca.se the first method is the surest, as it 
avoids the possibility of error in re- 
chucking. Special care must be taken in 
chucking the cylinder-head casting, Fig* 
IS^ for the facing operation. The impor- 
tant thing is to get the casting properly 
centered* After the head has been faced 
off and fitted to the cylinder* drill one 
Vs-in. hole in the center of each valve stem 
guide. Then* in the lathe* drill *4 in* deep* 
following each of these Va in* holes in 
from the faced side with a *%a-in. drill* 
and finish the guides with the hollow mill 



shown in Fig. 19, Fini.sh the valve seats 
next with the facing tool shown in the 
drawing. Next the flanges for the car- 
buretor and exhaust should be finished* 
by center -drilling the location for the 
holes before they are drilled out and turn- 
ing the head between centers in the lathe. 
Then drill out the exhaust, intake, and 
rocker-arm pin holes* Do not neglect to 
file or mill flat the sides of the rocker-arm 
support. Drill the screw holes as spotted 
and mark the location of registering holes 
in the cylinder top from these* 

Machining the crankcase halves is about 
the most ticklish ]job of all, for here you 
have the problem of producing identical 
work on two separate parts. First you 
chuck each, half and finish the face* then 
drill and ream holes for the main bear- 
ings* Be especially particular with the 
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should be ]3laced together, and two short 
'•tii-m. mandrels inserted in the holes to 
line the pieces up. Then the holding-bolt 
holes are drilled, where spatted an the 
casting. The bolts are put in, and ^*/m by 
5-in. mandrels are substituted for the 
shorter ones previously used. With this 
setup made you’re ready to finish the job. 
The cylinder may now be set in place and 
the holes for the cylinder- base screws 
marked^ drilled and tapped. Holes for the 
tappets and for bolts holding the engine 
on, its base should be drilled at this time. 
The breather hole is made by first drilling 
from the top, V 4 in. deep vertically, and 
finished by drilling through on a slant 
with a 'J'a 2 -in. drill. Then the case is re- 
versed and the % 2 -in hole is followed from 
the inside to meet the first hole. 

The piston casting, Fig. 22, can be fin- 
ished very nicely by first chucking it w'lth 
the lop end against the chuck face and 
truing up the skirt inside. Be careful 
when you true the bottom edge, to make 
allowance for facing the top end. Then 
the piston is re-chucked, turning it end 
for end, for finishing and cutting in the 
ring grooves. This is a rather fussy job, 
as you wall note the piston is tapered, that 
is, it is ,003 in. smaller at the top end Al- 
though details are given in Fig. 22, you 
can save a lot of trouble by purchasing 
the rings ready-made. The wristpin, of 
course, must be made to suit. 
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flanged joint between the halves, for when 
the latter are placed together the main- 
bearing holes must register exactly. Now, 
to finish the holes for camshaft bearings, 
the halves are set up on the faceplate sep- 
arately with a locating pin passing through 
the main-bearing holes and bolted to the 
faceplate. To assure absolute accuracy the 
locating pin should be machined to a snug, 
slip fit in the main- bearing hole. Now, one 
thing to look out for: Notice in the de- 
tails, Fig. 20* that the camshaft- bearing 
holes break into the inside of the crank- 
case. Because of this, each half is coun- 
terbored with a %-in. drill, the counter- 
bore being started on the inside of each 
half. This precaution avoids trouble with 
the reamer when you finish the holes. 

When the camshaft-bearing holes are 
finished, the two halves of the crankcase 
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Now go back 1o Fig^. 16 for details on 
the connecting rod and crankshaft. Be- 
cause of its small size^ the former is com- 
parati^^cly easy to finish up^ At the big 
endt you first drill and tap for cap screws^ 
th en saw off the cap, which is fitted to the 
rod by filing or milling the meeting faces 
flat. The cap is then screwed to the rodn 
This done^ youVe ready to drill and ream 
the holes for the crank and wrist pin. 
Mount the rod on a mandrel to finish the 
sides of the bearings. 

The crankshaft is made from a piece of 
fiat, mild steel. The stock is 5V4 in. long 
and should be cut away by milling to the 
shape shown in Fig. 16 h Then when the 
main and offset centers are located, mount 
in the lathe as in Fig, 15. Rough-turn the 
main journals, and finish- turn tho crank 
pin. Cut off the projections with the offset 
centers and finish the main journals^ then 
turn the taper and thread the front end. 
The keyway may he cut at this time. 
Counterw^eights are made from a steel 
disk which is finished true on a %-in, 
mandrel, then split, paired and filed or 
milled to fit the crankshaft. The screw 



holes should be laid out in the bottom of 
the square notch, drilled from that side 
and counterbored from the opposite side. 
When this is done the crankshaft should 
be marked through these holes and drilled 
and tapped. Bearings are made from a 
piece of bearing bronze mounted in the 
lathe chuck. Cut off each bearing as fin- 
ished and press into place in the crank- 
case. After the bearings are in place drill 
Mrt-in. oil holes from the inside of the 
crankcase into the main bearings as shown 
in the assembly draw'ing. Fig. 21. 

Next, the fiywheel. Fig. 25. Rough-turn 
the casting on the outer side, then finish 
the inside, including the tapered hole. 
Mount on a tapered mandrel and finish 
the outer side. This procedure wdll give a 
true running wheel. The mandrel should 
be made just before the tapered end of the 
crankshaft is turned so that the same set- 
up can be used. To make duplicate setups 
the mandrel must be made the same 
length as the crankshaft. 

The camshaft involves some hand work. 
After turning out the blank as in Fig. 23, 
you have to lay out and file the cams to 
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shape. Oi‘ you can make them hy the cut- 
and-iry method, the engine being assem- 
bled. With limited equipmontj thi.s may he 
the more accurate. However, the filing of 
the cams must be left until the valves, tap“ 
pels, rocker arms, springs and push rods 
are made and fitted. Details on these parts 
you'll find in Fig. 23, with the timing gears 
detailed further in Fig. 16, This leaves 
only the timer yoke, Fig, 22, and the car- 
buretor, Fig. 24, to complete the parts. 
Purchase of the valves and timing gears 
ready-made will save time. 

To make and fit the camshaft you pro- 
ceed! as follows: File the exhaust cam to 
the shape shown in the drawing. The cant- 
shaft may be held between the lathe cen- 
ters to do this. Using the lathe merely as a 
vise. With the engine assembled, lime this 
cam so that the exhaust valve begins to 
open about 30^ before bottom dead center 
and closes on top dead center. Set the 
piston at the center of the intake stroke, 
which begins at 5" past top dead center 
and ends at 10* past bottom dead center, 
and mark through the tappet hole to lo- 
cate the peak of the intake cam. Then file 
the cam to the shape shown. Both cams 
may have to be dressed a little one way 



or the other to obtain the correct opening 
and closing points of the valves. 

Assemble the engine in this order: 
Mount the piston on the connecting rod, 
put the rings on the piston, mount the 
connecting rod on the crankshaft, and as- 
semble the crankshaft and crankcase parts* 
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Put on the cylinder and cylinder hoad^ on 
which the valves, rocker arms and push 
rods have been assembled. Key the crank 
and camshaft gears, then insert the cam- 
shaft* Adjust the tappets to .C02-in. clear- 
ance and time the valves. Put on the timer 
cam and place so that the flat is on top 
when the intake valve is at its closing 
point. Assemble the timer and set so that 
the points break at about 10® before the 
piston reaches the top dead center. The gap 
at the points should be from ,018 to ,020 in. 
The exact firing point is important and 
can be best found by experiment. Then 
put on the flywheeh If there is a slight 
gap between the crankshaft gear and the 
flywheel hub it .should be filled in with a 
washer. Lastly, mount the carburetor* to 
which the gas tank and fuel suction pipe 
have been attached. Put in the spark plug. 

Now the engine is ready for a running 
test. Mount it on a block of wood and 
clamp this in a vise. Wire up the ignition 
system as in Fig. 26. Put about a table- 
spoonful of oil in the crankcase, and fill 
the gas tank with high-test gasoline. Close 
the needle valve tightly and then open it 
about one-sixteenth of a turn* choke by 
placing a finger over the end of the car- 



buretor and turn the flywheel a few times 
to draw gas up the fuel pipe into the 
cylinder. Wrap a stout cord around the 
cranking groove of the flywheel, switch 
on the ignition and pull the cord. If the 
engine fails to start, the spark timing and 
needle valve may need some adjustment. 
Normally* the engine should run at a speed 
of about 3,600 revolutions per minute. 
Add oil to the supply in the crankcase 
from time to time when the engine is run- 
ning, Oil in the proportion of one tea- 
spoonful per two ounces of gasoline may 
be added to the gasohne in the tank for 
the breaking-in period* A half-hour run 
with a load, such as pressing a stick 
against the inside rim of the flywheel* will 
serve to break the engine in. The breeze 
of an electric fan w'ill help keep the engine 
cool during the running-in period* 



Rubber Hose on Carpenter’s Bar 
Avoids Marring Surfaces 

when using a 
carpenter^s bar to 
pull large nails and 
spikes in places 
where it is neces- 
sary to protect the 
surrounding sur- 
faces* a short piece 
of hose split along 
one side and 
slipped over the 
end of the bar as 
showm will do the 
trick. The hose 

can be moved up on the bar out of the way 
or removed when it is not needed. 
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Mirror Used as Protractor Handles Many Jobs 




When a protractor is not at hand, you 
can often substitute a mirror or even a 
pan of water and make a check by means 
of refledion. Fig. 1 shows how a pan of 
water is helpful in determining whether 
a post is perpendicular. When the reflec- 
tion appears in line with the post^ the lat- 
ter stands straight one way. Then the pan 
is shifted around 90° and the check re- 
peated. Two mirrors hinged together as 
in Fig. which be done with a strip 



of adhesive tape, will help to divide a cir- 
cle into a number of equal segments. The 
photo shows how to measure 60“ or Va of 
a circle. Other angles are measured in a 
similar manner. The mirrors are adjusted 
so that the lower edges are in line with 
their images. In Fig. 3^ a wood block is 
being checked to see if the end is square, 
which will be the case i£ the reflected 
edges are in line with the edges of the 
block, as observed from two adjacent sides. 



Tar Roofs Smoothed with Heated Roller to Imbed Gravel 



To get a gravel covering imbedded thor- 
oughly in a new or repaired tar roof so that 
it will not be dislodged easily by wund o-r 
rain, one contractor goes over it lightly 
with a self-heating roller. Tlie heat from 
the roller softens the surface of the tar so 
that it seals tightly around the gravel- Tlie 
roller can be made from a lightweight. 
lO-gal. drum, the sides of which must be 
smooth and straight. A flat-iron yoke to 
take a handle is pivoted to the drum ends, 
one of w'hich has holes for inserting hot 
coals to heat the drum. A little coke or 
charcoal added occasionally will keep the 
fire going. The roller should be just hot 
enough to soften the surface of the tar. 
and do not apply too much pressure as this 
will force the gravel through the felt base. 

ClTo protect valuable photographs against 
fading, usually caused by sulphur in the 
air, dip them in thin clear lacquer* 
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After having his tool kii fall open while 
carrying it along the street j one carpenter 
removed the hook latches and substituted 
interlocking handles. They consisted of 
hinged wire loops, one on each side sec- 
tion of the kit in such a position that they 
dropped down over a similar handle in the 
center. These proved so handy that he 
used the same idea to prevent his steplad- 
from opening while carrying it. 



•'Stellite” Tip 

of turn- 
ing a large num- 
ber of narrow 
grooves In cast- 
iron rolls, we 
found a piece of 
Stellite welded to 
the lathe tool en- 
abled us to in- 
crease the speed 
of both the lathe 
and feed screw 
without burning the tip, thereby reducing 
the time of doing the job considerably. 
Also, we found that by carefully grinding 
the tip to size, both sides of the groove 



could be finished In one operation, result- 
ing in still greater saving of time. We 
have used Stellite on the tips of boring 
tools with good results, especially when 
working with cast iron, 

— M, L, Lowrey, Livermore, Calif, 



Wrist Strap on Paint-'Spray Gun 
Helps Relieve Strain 

When using a 
spray gun contin- 
uously on a large 
job, much of the 
hand strain can be 
eliminated by a 
wrist strap as 
shown. The strap, 
which is looped 
around the gun 
handle and sewed, is fitted with a buckle 
so it can be adjusted to fit the wrist. 



, Pockets in Carpenter's Apron 
Kept Open by Wire Frame 

Inserted inside 
the pockets of a 
carpenter^s apron, 
wire frames of the 
type shown will 
keep them open so 
that it is easy to 
pick out nails. The 
frames are made 
from fairly stiff 
wire and all joints 
are soldered and then smoothed with 
sandpaper to protect the hands. 





Rubber-Tipped Putty Knife 
to Set Glass Pane 



Glaziers who of- 
ten tap a tight- 
fitting glass pane 
in place with the 
putty knife, will 
find that a rubber- 
tip handle will re- 
duce the possibil- 
ity of breaking the 
glas^. Just drive a 
rubber-head tack 
into the handle. 
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Tinner^s Shears Operated by Foot 
Handle Large Wire-Cutting Job 




Small ahap ournmr quicMy tutflS Dift' tuts* trrdtr far 
short wires with faol-aprratad thtCft 



Having an order which required cutting 
several thousand short pieces of wire^ the 
owner of a small shop that was not 
equipped for this work turned out the job 
quickly with a pair of heavy tinner’s 
shears as shown* One handle of the shears 
was clamped in a bench vise, after which 
a strong strip of rubber fastened to the 
ceiling, and a wire fastened to a pedal on 
the floor were attached to the other han- 
dle. This permitted him to operate the 
shears rapidly with his foot as he fed the 
wire between the blades, a stop block, 
nailed to the bench, serving as a guide, 

**KIck-Off” Spring Saves Time 
on Some Lathe Jobs 

Many produc- 
tion jobs on a lathe 
can be speeded up 
by using this kick- 
off spring, which 
directs the parts 
into a box at the 
rear of the lathe 
as they are cut off 
w i t h a parting 



tool The spring is bent to hug the work 
and is fastened to the top of the parting 
tool. It should touch the work before the 
parting tool so that when the latter ad- 
vances the spring is compressed sufficient- 
ly to give the work a kick the moment it 
is severed. 



Dividing a Ream of Paper 
into Equal Parts 

In printing shops and other places where 
it is often necessary to divide reams of 
paper into equal 
parts, the job can 
be done quickly 
with a ruler, If, 
for example, the 
ream is to be di- 
vided into three 
parts, place the 
ruler against the 
end of the paper 
and force the top 
back to slant the 
sheets until the 
measurement from 
top to bottom of the ream is exactly 3 in. 
as shown. A card or piece of paper Insert* 
ed between the sheets at each inch mark 
on the ruler will mark the division lines. 



Heavy Drill'Press Vise on Skids 
Is Moved Easily 

In a shop where heavy drill*pres 3 vises 
often had to be shifted from one machine 
to another to complete a drilling job, the 
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vises were fitted with angle- iron skids. 
This permitted them to be pushed from 
the table of one drill press to the table of 
the one nearby without lifting. 

— H. Moore, Hamilton, Ont,, Can. 
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Time Savers in Garage Increase the Profits 





Here are three simple ideas 
that will save time on many 
jobs in your garage. The left 
detail shows a piece of llexi- 
ble tubing attached to the an- 
vil of a riveting machine so 
that the rivets fall into a can 
as they are punched from 
brake shoes, thus making it 
unnecessary to sweep up 
er each brake-lining Job* A 
muffin pan fastened to the 
head of the same machine 
keeps sC’veral dilTcrent sijtcs 
of rivets separated and always 
at hand* The right-hand de- 




tail shows hpw two shorh 
headless studs can be used as 
guides to install a cylinder 
head and gasket single-hand- 
ed without damaging the lat- 
ter, The upper ends of the 
studs are slotted to take a 
screwdriver so that they can 
be removed after a fe\v of the 
cylinder-head bolls have been 
started. In the center detail, a 
crccpcr is fitted with a drawer 
in which several small tools 
are kept handy„ thus making 
it unnecessary to crawd from 
under a car to get them* 



Armrests Ease Shoulder Fatigue of Rumble-Scat Riders 



Those who have ridden in rumble seats 
for any distance will readily understand 
the comfort alTorded by these detachable 
armrestSs which clip over the edges of the 
scat opening* Each rest consists of a wood 
block padded with sponge rubber to which 
are bolted two clips of flat^ spring steel. 
Body construction around the seat open- 
ing will determine the shape to which the 
dips should be bent* After the armrests 
are completed, the steel dips should be 
covered with rubber tubing to prevent 
marring the car finish* 
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Roller on Luggage Compartment 
Aids in Removing Suitcases 




find ^training irnnf-cfffcarj' f'd 
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Salesmen and others who carry heavy 
suitcases and similar objects in their lug- 
gage compartments, will find that a roller 
mounted at the lower edge of the com- 
partment opening Is a great help in re- 
moving the luggage. Instead of climbing 
on the car and lifting the objects out of 
the compartment, you can stand on the 
ground and pull them out^ letting them 
rest against the roller as they are re- 
moved. The roller may be made of wood^ 
or from a piece of pipe filled with cement 
in which a rod is centered. The rod turns 
in metal brackets welded" to the car body* 



Cushioned Boot in Truck Tire 
Gives Long Wear 

Cushioned with 
a piece of inner 
tube, a large boot 
placed over a 
break in a truck 
tire was found to 
give longer wear 
than when it was 
used without the 
cushioning rubber. 

When installing 
the bootj the inner tube was cemented in- 
side the tire directly over the break, after 




which the boot was cemented to it in the 
regular way. In such an Installation, the 
inner tube comes in contact with any for- 
eign matter that works in through the 
break in the tire, and, being more resilient 
than the boot, withstands the wear better. 
Thus, the only function of the boot is to 
serve as a stiffening reinforcement over 
the break in the tire. 

— J. A. Harper, Pinckneyville, HI. 



Small Parts in Gasoline Pan 
Retrieved with Brush 





When uaing gas- 
oil n e to clean 
small parts in a 
garage or shop, 
much of the dirt, 
as well as any 
overlocked nuts 
and keys, can he 
removed by 
straining the gas- 
oline through the 

bristles of a paintbrush. Just hold the 
brush in the mouth of the funnel as the 
gasoline is poured back into the can. 



Lighted Glove Compartment 
Is Handy 

Owners of cars that do not have lighted 
glove compartments can install a lamp in 
a short time. All that you need is a few 
feet of insulated wnre, a 6-volt dash lamp 




Yoit iiton't httV€ to lumbim ard-und to ^ndf an ortl'cfc 
rn your glove compartment if (his light iM intlolted 

and socket, and a toggle switch. Mount 
the socket in the top of the compartment, 
and wire it through the switch to the 
dashlight circuit or to the **hot” side of 
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the- ammeter. Run another wire from the 
socket to the frame and ground it. Tlie 
switch can be mounted on the instrument 
panel, or inside the compartment if you 
do not wish to mar the panel. 



Adjustable Rear-View Mirror 
to See Behind Wide Loads 

Truck drivers 
w-ho haul loads of 
varying widths 
will find that a 
rear-view' mirror 
attached to the 
cab with a 
longt" enables 
them to adjust it 
to see to the rear 
of any load. The method of attaching the 
mirror to the lazy tong will depend on its 
particular type. The tong is fastened to 
the cab w'ith a bracket. 



Battery Cushioned in Holder 
Against Shocks 

Storage batteries in cars are often 
cracked or their bottoms are worn through 
because the hold clamps loosen, allowing 
them to bounce and slide around In the 
holder. This trouble can be prevented by 
wrapping a long, narrow strip of inner 
Lube spirally around the crosspiece at the 
bottom of the holder to serve as a shock 
absorber for the battery* 

Trailer-Hitch Pin Locks Itself 

There is no possibility of the pin in your 
trailer hitch working out if you use one of 

the type shown. It 
is merely a strong 
bolt slotted at the 
lower end to lake 
a triangular- 
shaped key* which 
is pivoted in the 
slot. The shape of 
the key causes it 
to hang in a hori- 
zontal position 
with the endii pro- 
jecting from the sides of the pin. 

— Vidor Busch, Flint, Mich* 



Rattan Seat Cover Weighted 
to Keep It in Place 




The problem of keeping the back of a 
rattan seat cover in place when you get 
out of a car is solved by a weight lied to 
the cover and placed over the back of the 
scat. As a light weight will do the trick, 
a fairly small steel ball, a medium-sized 
solid rubber ball, or a hollow ornamental 
knob of metal will serve the purpose. 



Squeaky Car Springs Silenced 
by Screen Wire 

It has been found that squeaks in tm- 
shielded springs can often be stopped by 
slipping short 
pieces of grease- 
coated screen wire 
under the ends of 
the leaves. As the 
greatest points of 
friction are at the 
ends of the spring 
leaves, the screen 
wire retains the grease and lubricates 
these points much longer than is possible 
by merely spraying the springs with a 
pETietrating oil. 

—Jos. C. Coyle, Tucson, Ariz, 



dWhen a glass stopper is not at hand for 
a bottle containing strong acids, an ordi- 
nary cork may be used provided it is fiist 
dipped in hot paraffin. 
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Jtg Holds Band Saw in Alinement 
While Bracing Broken Ends 




ThiM titnpl* fig mliminatwa guattutarh tvhmn alining 
brofttn bant! aaw ta brase thm mndw togtther 



To assure that the ends of a broken 
band"saw blade will be brazed together in 
perfect alinernentt I damp them in the jig 
shown while making the repair. It consists 
of a hardwood block grooved lengthwise 



to take the blade flush, and two smaller 
blocks, which damp it securely in place* 
A large hole bored in the center of the 
block allows the torch flame to pass 
around the saw blade without burning the 
wood* If desired, several grooves of dif- 
ferent widths may be made in the jig to 
accommodate various saw blades* 

— W* C* Leckey, Aurora, 111* 



Making Good Electrical Joints 
in Terminal Lugs 

Difficulty of completely filling terminal 
lugs with solder, when making electrical 
connections can be 
eliminated if a 
small hole is first 
drilled in the base 
of each lug. This 
permits air and 
gases to escape 
without bubbling 
through the in- 
coming solder. The holes are so small that 
little solder is lost through them. 




The Next Issue 

MODERN LAMPS OF PLASTICS AND METALS 

Beautifu] lamps of subdued modern design that go well in any surroundings. 
Combining colorful plastics with satin -finished metals* which are easily 
shaped, the lamps offer the home-workshop owmer handsome profits for his 
spare time. 

FROZEN WATER PIPES THAWED UNDERGROUND 

How to make a transformer to thaw out frozen water pipes underground. Op- 
erates from the 110-volt electric line in your home. 

RAISED DESIGNS TAPPED IN BRASS 

Artistic designs on brass in bold relief by tapping down the metal* Beautiful 
plaques and other decorations made with a hammer and punch. 

OUTWITTING THE FUR BEARERS 

Do you know the tricks of catching the fur bearers? This article tells hovr and 
where to make clever land and water sets that fool the wiliest animals. 

OSCILLATING SANDER 

Rugged spindle sandcr from inexpensive parts on which the spindle moves up 
and down as it rotates, giving the work a smooth finish free of sand scores. 
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Everywhere riders are ''winging’^ to new and enchanting seen es 
«making themost of glorious fall days. Yott, CoOf can see more or 
the country in its reds, browns, and golden yellow coloring — ^from the sad- 
dle of a Harley* Davidson! Low-cost mileage — dashing style — speed like you are 
on wing — chose arc the thrills that are yours with Harlcy-Davidson streamline 
design and latest motor improvements* Get your Harley-Davidson now — and go 
'^flying high” with those other happy Harley-Davidson riders in your townl 

See your Harley-Davidson dealer RIGHT AWAY — for a free ride — and 
details of his Easy-Pay Plans. And send in the coupon < — Now I 

Harley-Davidson Motor Co., Dept. P, Milwaukee, Wis. ^ 



Harley 
Davi 





















'XOitk, CL 

HARLEY-DAVIDSON 
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AFTER THE GREATEST FINISH under fire m 
golfing hiscor> jToji>' Manero gets set for hearty 
catmg by irmokiag Camels, ITe won the 1936 
National Open Golf Tournament with a spec* 
caculor 2S2 — strokes lower than the former 
Open record. His digestion stands the strain of 
the long grind because, as Tony himself says; 
''T'lt go on record any time as one who thanks 
Camels for stimulating digestion. Tor diges- 
tion's sake — smoke Camels!' hits the ball right 
on the nose. I feel cheered up w'hile I'm eating 
— enjoy my food mnre^and has'c a feeling of 
ease afterword when 1 enjoy Cornels along wdeh 
my meals. Camels set me right.'* 



CATCHING A QUICK BITE 



CnaiTl|4iL 19M, R. J. njUTBuliiji TnharvHi CaniMnT. W'bul'wl.SBlrm.. h. G 









CHAMPION BOWLER- Johnny 
Murphy says T "Smoking Camels at 
meals and after works out swell 
in my case — helps my digestion." 



*^WHAT A PLEASANT aid to diges- 
tion Cameb aret'^ says this busy 
homemaker, Mrs. Charles Sickles. 
'They add special iest to any meal.'^ 



TT'hru Ti.ir{tinn fo nrfi^frrMjrer# pff'OJup liiciitton Popu/nr IfeeAaiiico 












Smoking Camels increases digeslive aclivily 
— encourages ease and a sense ol well-being! 



W ITH healthy nerves and good digestion, 
you^re bound to feel on top of the world. 
Smoke Camels at mealtime. Camels help in 
two special ways; Tension is lessened and Camels 
promote digestive well-being. Strain eases off. 
The flow of digestive £uids, so viral to proper 
nutrition^ speeds up. Alkalinity is increased. 

For icvigoratlng "lift'* — for matchless taste — 
and *'for digestion's sake,” the answer is the 
same: Camels. Camels set you right! 



COSTLIER 



Commit ar« mods from fln«r, MORE EXPENSIVE TOBACCOS 
a**Turklfh and DaiTiaillc...Hian anjr nriivr papular brand. 



TOBACCOS ! 



iFAen writififf to od^CTtisers please mrnnon Popular ifooAauioj 
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The Amateur Sky Patrol 

(Cpntiniied frem page 725) 



The hig job is grinding and polishing 
the mirror glass. It may take twenty or 
tw’enty-five hours to get the right concave 
surface so all the parallel light the mirror 
picks up is reflected back to one point. 
The rough grinding is done with differ- 
ent grades of carborundum by pushing a 
grinding tool back and forth across the 
surface of the glass, with the mirror glass 
mounted on a small table so the builder 
can walk around it slowly. The tool used 
is a glass disk similar to the mirror disk. 
The final operation is to polish the con- 
cave surface^ and for this the grinding 
tool is covered with pitch facets and a 
compound of jewelers^ rouge suspended 
in water is used. Then the disk is ready 
for its reflecting coat of silver. 

With an inexpensive six-inch telescope 
you can see all of the major planets, the 
rings of Saturn, pick out craters on the 
moon only a mile in diameter, and make 
out the nebula in Andromeda that is 
900,000 light-years away. 'A good tele- 
scope of this siie will reveal stars of the 
thirteenth magnitude^ as compared to the 
naked eye which sees stars of the sbeth 
magnitude, and the lOO-inch telescope on 
Mount Wilson with which stars of the 
nineteenth magnitude may be seen. 
Equipped with an electric “slow- mot ion** 
motor that turns the telescope across the 
sky at the same speed as the stars, long- 
exposure photographs may be made. Some 
amateur pictures of the sun, moon, and 
planets compare in quality with those 
made at the large observatories. Some of 
the amateur comet hunters do all their 
exploring by photography. With a cam- 
era hitched up wdth their telescope, they 
lake pictures in which it is easy to pick 
out the long comet trails among the round 
dots that represent the stars. 

During the day you can use an astro- 
nomical telescope for looking at Inter- 
esting things on the earth. A sbc-inch 
instrument will allow you to read a news- 
paper a block aw'ay or tell the time from 
an alarm clock a mile away. With such a 
telescope you can see cars on a distant 
road as plainly as if they were across the 
street, or watch passengers on the decks 
of ships far at sea. With a red filter to cut 
through the blue haze, the individual 



branches of trees on mountain tops 100 
miles away have been seen. Many ama- 
teurs use heavy permanent mountings m 
their back yards to hold their telescopes 
steady and also have light portable tripods 
that enable them to set up their telescopes 
almost anywhere on automobile trips. 

It is estimated that 10,000 amateur tele- 
scope enthusiasts in the United States, 
including the memberships of fifty clubs, 
have built their own telescopes. One as- 
sociation with 350 members in all parts of 
the country is doing work of professional 
importance in keeping track of the varia- 
ble stars. Some of the instruments built 
by amateurs are as fine as any In the 
world for their size and are valued at 
thousands of dollars. One builder made 
his own patterns and castings for his elec- 
trically driven instrument and values the 
telescope at $3,500, Other amateurs have 
developed new ideas in telescope gear 
that have been adopted by the large ob- 
ser^'atories. A simple solar camera that 
takes good pictures of sunspots was built 
by one amateur for a few cents. It con- 
sists merely of a light-proof film holder 
behind a shutter. The shutter is a _ very 
thin slit between two pieces of metal and 
is drawn rapidly across the photographic 
film by a piece of rubber inner lube when 
it is released by cutting a string. Expo- 
sures lasting one- six -thousandths of a 
second may be made. 

Three amateurs, a bridge builder, a den- 
tist, and a manufacturer, built an entire 
observatory which they presented to a 
university. Among their instruments they 
Invented a “spectroheliokinematograph** 
which takes motion pictures of sun phe- 
nomena. Motion pictures are also taken 
of solar eclipses and the movements of 
Jupiter^s moons. 

“Amateur telescope builders should plan 
to use their instruments after they finish 
building them,” Porter urges. “Often an 
amateur works many hours to finish his 
telescope, calls in the neighbors a few 
times to look at the moon, and then lays 
it away. Really, the most interesting part 
of his hobby has just started. With a few 
star charts and tables to guide him, there 
is always a chance he may make an im- 
portant discovery.** 



I 
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R un through any collection of 
^ pictures, and you'll find that 
some of the finest are indoor shots 
— taken at night. For today films 
arc faster; lighting has been im- 
proved. Try your skill in this new 
and exciting sport; start tonight. 

Nigh t pi ctures ca n be m ad e w iih 
your present camera If it can be 
set for "rime”; and if it boasts an 
/,6.3 or faster lens, night Sfi4tp- 
shoH are easily possible. Just load 
with Kodak "SS" or Kodak Veri- 
chrome Film and use Ma:zda Pho- 
toflood or Photofiash lamps. 



FREE BOOKLET 

Flmt act the PRKR bcmklot 
on Niabt rictuTM ftt your 
d«8lcr'« . » . fhcTi you'r«r»dy 
to «hoot. It «vi3ry- 

thinft about pIcruresAt n)f2lit 

which film to u«c ... how to 

vet yaur c.'Amejna . , , 

H vvlety of picture oppor- 
tunlMee . . . Eiwtman Kodiik 
Compmnyp Rucheetor, N, 



It’s easy to take 



pictures AFTER DARK 



nothing 
hut the 
film In th« 
fomlUar 
yellow box. 
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^ Courts” Offer Luxury for Motorists 

^ (Continuffd froiti tia^gc fl77i 



vide room for Junior^ And last of all 
there’s a tile bath with hot and cold run- 
ning water and a tub and shower. 

There’s nothing to do but drive your 
car into the adjoining garage, get your 
bags out of the trunk and ^^set up house- 
keeping.” Near by there^s a service sta- 
tion to condition your car for tomorrow's 
trip, and within walking distance youll 
find a good restaurant and a grocery store 
to obtain provisions if youVe doing your 
own cooking. After dinner you’ll find out- 
side your overnight home a comfort able 
bench where you can sit and admire your 
own individual flower garden and your 
own individual palm tree. 

There’s maid service if you need it and 
next morning you’re ready to leave as 
soon as you step outside your home and 
stow your bags in the car. There’s no lip- 
ping, no one to disturb you during the 
night and you disturb no one because your 
neighbors are far enough distant so your 
radio or conversation is inaudible. 

And the price? Three rooms, bath and 
garage for your car in any good hotel of- 
fering similar conveniences would prob- 
ably cost you et least eight or ten dollars, 
perhaps more, In the motor court your 
overnight home costs you from two to 
five dollars, depending on the size of cot- 
tage you require and the number in your 
party. Through the west, you can make 
a three weeks trip, five in a motor court 
cottage each night, and pay less than $75 
for this form of luxurious living. 

The moderate rates are due Iq the loca- 
tion of the courts. Rarely are they found 
in downtown areas of high-priced real es- 
tate, You'll find them on the edge of the 
city or on the fringe of a quiet residential 
neighborhood. And while the construc- 
tion is substantial, it is inexpensive as 
compared with the cost of a large hotel. 

There’s a business opportunity today in 
motor courts for the man with a few 
thousand dollars capital. A court of twen- 
ty to thirty units in an average locality 
can be constructed and furnished for from 
$40,000 to $50,000 including the ground, 
and credit usually can be obtained for 
part of this sum. Most courts provide a 
public lounge or lobby and some have 
their owm dining rooms. One elaborate 



southern establishment has separate quar- 
ters for chauffeurs and maids. 

This indicates that a different class of 
motorists is attracted to the courts, also 
called "motels,” “autels” and "autotels,” 
than patronizes auto camps and tourist 
parks* You’ll find your neighbors are peo- 
ple of means* driving good cars — people 




toJfe at Sen Catif., typical of accom^ 

faf motarimts 



you ordinarily would expect to find at the 
best hotels* They are attracted to the 
courts because of the conveniences offered. 

Hotels which years ago did not accord a 
very hearty welcome to travel- stained 
motorists have seen the day when most 
of their guests arrive in their own cars* at 
least in many cities, and they are taking a 
lively interest in the motor court idea* So 
it will not be surprising to find motor 
courts conducted under hotel management. 
Some of the best today are run by oil com- 
panies or individual service stations. 

One of the most pretentious organiza- 
tions is United Motor Courts, an associa- 
tion of more than 100 individually owmed 
and operated courts in the west and mid- 
dle west. Members can only enter this 
association if their courts come up to cer- 
tain high standards. There are also other 
associations of court owners in the west 
and southwest. 

A few years ago touring motorists lived 
mostly in wayside shacks, clapboard cab- 
ins, private homes catering to tourists or 
hotels. Today they have available 1,500 
de luxe motor courts, another 2,500 of ex- 
ceptionally high standards and catering to 
people of substantial means, and 6,000 

CC-Qntinu«d to paffe J20AI 
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ENGINEERED QUALITY 

Gives You More For 
Your Money In These 

NEW DRIVER TOOLS for 1337 



W ITH the pride of a job well done, we 
present these new Driver EngineereJ 
Power Tools for 1937* Some of them mark 
the {greatest advances in design since power 
toots came to the homeworkshop* 

Notice their fine appearance — their sturdt* 
ness* Go to vour Driver dealer^s and e^camtne 
every detail of the engineered quality that 
makes for easier, better, faster work and 
longer service! 





16' BAND SAW 

Tliiii ticvr Driver tool liw fine 
npjwlirttnn uiid ifrarrftjniniaiH 
but doeon't jitop al thiLtt Cuts 
true; Qficmtcfl wit hunt vilim- 
ti on : prut ects opera t or ; stamla 
up u'itLoiit repaira. Cuttiuj! 
capBcity UV* One- 

pipco fruine. IS'xlT' table 
Lklln to 45", with callbralDiJ 
quiuirrint. SKF bull beftrintn. 
Coiiipletcly fiuarclerl — no sen- 
tion of blade «|jowI while 
SBwinji. Got the whole alary 
if) tlieculurful fuldor! 



DRIVER 3-IN.1 UNIVERSAL SURFACER 

(Series 700) Combine# fenturefl never before offemlt Tliia 
IcmjI will bntifl!e ull three types of nuTfarlnjrk ypi it'fl a tncHlel vf 
piinpiik'ity, J^clt aniidinK on the upper hell aurfuee, '"stroke" 
BuHneinx under the lower belt Burfoi'en and bult'enJ or luitre 
PHiiiiiitK with the biK lU' diwe. Snrfai'es piarel* up to l^t' wide^ 
n feuturn tirVer befurti ikViiilable to yiiii in u tuw prired iruiDliitiP. 
4* wiile Liflt, |[Jetwn?t‘n nullcy rcntetB. TiltiriR table aL diic-, 
with mitre KmiKGi Fur full det|LU!i^ #enJ tlm eaupon. 

DRIVER SURFACER (Seri« 900) 

A full proihiclioii tool. Like the TCK) Seriefl^ it aurfaeps wood, 
nietah pliutif!#, fibre- ete- Huji effirienl dust lutlecrlnp: syateim 
ItullitiK bibla under belt fur "'Btruke^' iurfocins. MbXby other 
quality fcttl ureB. 



10' TILTING ARBOR 
SAW 

MjiaeKT?, riRui friimet table 
35'tl''fi', full 1 1 □miinwf'r motur, 
hr^vy duty ^1\F btttrinpt, 10' 
hlnde. tten\'>' llttinic unit 
iwinj^ acoiirately, alinufft with- 
dul eflfurt- With tnutdr rpeom- 
lueiuleJ, iljitfl tliroucli hairlwooil 
31*' iHiek^prcatcHut r^iimriiy 
ever oiTeretJ tn thin price- elans. 
Get fulL deLatla in the ueve 1037 
folder. 



10’ BENCH 
SAW 

Hob umcnially lurpe tatilc. 
pli>l]ty of raum Ln trnat of 
him Id. <'uts run H* ntnekr 
^^ew "klek Elnrk iuiwIf" 
pfTi'i'rint utoek tHr'IhK tlirnwn 
tow'iud oirf-mtor. New 
Bafr-ty auard- rtrelhion 
wurm Kcar table tlltlnt; de- 
vice. J^dsIeLvc nLi'etianIrtm 
fur ralillliE arbor and btule, 
Strons Tlpnlna tenre. 

i.ipt III tht 11137 

fuidiT and you'll abreo It'a 
ihp bLra-PBt i?aw vftlm; ever 



• VtiiJ van |!jpt Driver Knpnficivfi Quiility in thrf c f)jll liiips of Bfindi'I^atVTi; Bnbd 
Stiiva, Jig 8tiwH, Joiniors, Driil PrcFiwsT Lathes, riexiblc Sliafh^, and Motor 
GritiUcrw Wtillivr-Turner Co., Inc.j llUj South Avc., riuinfield, N, J. 




WAtKER-TtlRKEEl CO.- Inc.- 
1 1 |b ^QUtli Are., 

P1#Ltt&clt], N. J. 

Bend me ynur eolorful fnlilEr. rIvLuit Cull dctaJlB on the lirlvcr IJne for LOST- 
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I HaiTif'- . 

I Adilrms . 
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Du* I* tile unarttetOnlfU 
r»r Pritrr Twit, ilt- 
tilery »t ntw itnndeli wrUl Ur. 
inBriwhit llfliyrd Vaicr I«piI 
Drit«r ifiJilfr will Ik kBuT 
elcifly Int<jrnter1 nit dtliv-yr-y 
rialH truiUi Uif tittan 
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nent location. The webs of reinCorcmg 
steel are bent to shape, forms are erect ed^ 
and the concrete is poured in. When the 
forms are removed the conduit is ready 
for use. 

One problem was to eliminate the haz- 
ards of the dangerous dry rivers of the 
desert, These rivers, nothing more than 
deep, dry arroyos, remain arid for months 
at a lime. Then a wall of water ten or 
twenty feet high comes rushing down one 
of them, A tremendoiis cloudburst in an 
adjacent range of desert mountains is the 
cause. To prevent their aqueduct from 
being destroyed in such Hoods, the engi- 
neers are using huge inverted siphons to 
cross under the channels. That way, the 
artiHcial river will be carried safely under 
the sudden floods. 

The project has disclosed that, if prop- 
erly trained and cared for, men can work, 
face to face with the pitiless desert sun all 
summer long without hardship, Heat c>:- 
haustion, the district's medical corps has 
learned, results from loss by evaporation 
of part of the normal saline content of the 
body. A prescription of a small amount of 
ordinary table salt per day, in a glass or 
two of drinking water, restores the saline 
balance and keeps the men in good shape. 

Temperatures underground are almost 
as high as above the surface and the 
moisture from subterranean streams cre- 
ates a humid atmosphere much more un- 
comfortable than the dry air above. In 
addition, the chemical action that occurs 
whUe concrete is hardening creates its 



own heat, and the tunnels are lined with 
concrete, Thermometers in the tunnels 
have registered a$ high as 130 degrees. 
The aqueduct cuts through one of the 
most highly mineralized sections of Cali- 
fornia, in a district where gold and other 
minerals are often found, so desert pros- 
pectors are following the construction 
crews and carefully sampling the rock 
taken from canal ditches and blasted out 
of tunnels. So far no ores of commercial 
value have been reported although nu- 
merous ledges containing very small 
amounts of gold, silver, copper, and other 
metals have been discovered. The digging 
has, however, led to the uncovering of tons 
of prehistoric bones. Teeth of sabertooth 
tigers, miscellaneous skeletons of dino- 
saurs and early elephants, and even fish 
fossils, have been unearthed in the tun- 
nels, Petrified trees of types no longer ex- 
isting also have been discovered. 

Selecting the best route for the aque- 
duct was a tremendous task in itself. 
Much of the country west of the Colorado 
had never been surveyed and in some sec- 
tions even general exploring was incom- 
plete. Driving their light, specially built 
cars through the dry hills and guiding 
themselves by compass, the district’s sur- 
veying parties accurately mapped 25,fMM) 
square miles. Seven possible routes were 
compared before the best one was selected. 
More than a dozen temporary towns 
have been built in the desert to provide 
quarters for the men. Most of the dormi- 

. ISZA) 



/sJv Courts Offer Luxury for Motorists 

(Cantiiiiieil fram page USA) 



camps and cottage courts where those of 
modest means and lesser requirements 
can obtain clean and wholesome accom* 
modations and surroundings. These 10,000 
courts and camps have a total of 225,000 
cottages and units, 300,000 beds to accom- 
modate 550,000 travelers nightly and rep- 
resent an investment of more than $200,- 
000,000, 

The rates in these “camps” range from 
a dollar to $1,50 for two persons, and in 



motor courts from $2.00 to $3.00 per couple 
and about $4.00 or $5,00 for four persons. 
The simpler your tastes, the less the cosh 
In the inexpensive ones, you may not find 
the luxuries of the de luxe lodge, but 
you^U find all of them clean and comfort- 
able if you exercise just a little care in 
making your selection. So make a trip 
and try living in a motor lodge— you'll bo 
as comfortable and find it almost as cheap 
as staying at home! 
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HERE'S WHY ETHYL 
GIVES QUICK STARTING 

(Ridding time 37 teconds) 

^VIXTEU ETHYL 1ms ALL 
lliree quul tiles tbal roiir moUir 
— your slurtfr— mill imttery are 
asking for* Jt is volatile* to get in 
ifte cglinJerjt at tlio first turn. It 
is qu iek-sliirting, to catch ih& 
Jird Jta^h of the spark plug. It is 
higlu^t aiiti-kmxk, to gite e.rfm 
jtmccr — lo stop wash'. 

Ami tliaTft imporUmi, liw'aiU‘«: 
knock cuts down power as it 
wastes liolli gosolino ami oil; ami 
in wiiiler* driving and rood con* 
di lions arc at their worsL Your 
very Ssufety depends on instant, 
fnlUfH>W(‘i\'d engine response* 

It will pay you to eluiiige lo 
Ethyl as you change to whiter 
oil and put aiiti-fr(?cze in j^oiir 
radiator. Your 1 1 riving this in- 
ter Will lie more conifortulde, 
siifer and more e^c^anomlcul. And 
yttiir motor will lx* in Ixdter etm- 
clilion when spring at last arrives* 

NEXT TIME GET ETHYL 
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I H^D K 
ROHEN TIME 
AT tt+E DANCt 
AFTER THE 
&AM.E — 
»ETTT ICT 
EVERT CUV 
CUT IN. 



USTtH, HANRl 
THQ£I WHISKERS 
OF VOLia 






WOULI> G€T Alivioors SCAT, TRT 
COlOATE ltAP»D-S»AVE CRCAM II 
GtVES TOU A SOOTHIMG MUN-LlNE 
SHAVE THAT LaSTS^ 




BUBBLE 
PICTURES 
SHOW WHY 




MD$I LATHERS (re made COICATE RACIR-SHAVE 

oJ bubble] mo bic m CH£AM tQAkes tmy buh- 

ro the o^ tbe beirdT ble$^ thit fcci cIcat down 
Aif p^ockffi kccT? the to ibe sktfi-lijie. [es rich 
SOAP biro from reachiojT SDipfilmsoAlcsyDurbcArd 

Sotbe bcArd soft At the bAse,. MaIccS 




Y04>‘R:E WRONG! 
HOT SINCE 

hoiking^ 



ioy:*^ 

^THAT SMAtt 

lUhllE 



LATHER 
&AVt$ A LOT 
OF lOTHER! 



ii only Aj//-wiUedt 



ygur »h«vei |r][ longer. 



YOU ACTUALLY 
SMAVEU 



lONiCHTT 



COLCAH "SMIH-IIME^' SHAVES 
J.A(T HOUHS LOH&Fil 



AEeT lAR^ETUaE 
JL 9 KM SHAVES 



40 ^ 



OIANT TUBE 

ZEM SHAVES 



(Continued from page 120A> 

lories are air cooled and each little city 
has its own ice plant* Half a dozen hos- 
pitals are maintained and all the camps 
have crews of trained rescue and first aid 
men. In spite of the new speed records 
that are being made, and the use of 7^000^- 
000 pounds of dynamite^ accidents have 
been considerably under average* 

Water is the stall of life in southern 
California. Already served by a 2S3*mile 
aqueduct that delivers water fresh from 
the Sierras to Los Angeles, that city and 
twelve adjacent towns will actually tap 
the snow banks of the Rockies by means of 
the new aqueduct* Flowing down the Col- 
orado and through the power houses at 
Boulder dam, the water will be diverted 
into the aqueduct 155 miles below the big 
dam. In all, the water will travel some 
1,500 miles from Wyoming, Utah, and 
Colorado, on its way to kitchen faucets on 
the coast. The $200,000,000 aqueduct will 
practically double the water supply of 
southern California and provide for a 
population of 7,000,000 people. It is esti- 
mated that from forty to eighty years will 
elapse before additional water supplies 
must be sought. 

Here are sorne other facts about the 
aqueduct. Pumping plants along the line 
will use enough electricity to serve a city 
of 2,000,000 population. Before starting 
work on the aqueduct It was necessary to 
construct a paved trunk highway 150 
miles long, a “baby" aqrieduct of steel pipe 
200 miles long to carry water from desert 
wells to the construction camps, a $2,000,- 
000 high-voltage power line along the 
right-of-way, and a private telephone sys- 
tem that includes five exchanges. 

The steamer “Queen Mary^" new Titan 
of the seasj could not during all her nor- 
mal life, carry the excavated material 
from the aqueduct to England if this enor- 
mous mass of dirt and rock^ equal to the 
bulk of thirteen pyramids the size of 
Cheops, could be delivered in New York 
for shipment abroad. The concrete for 
tunnel linings, and canals, siphons and 
conduits, would make a continuous six- 
foot -wide street walk extending from Los 
Angeles south to Buenos Aires. The 22,- 
000,000 bags of cement wrought into the 
aqueduct would, if placed end to end, 
equal the height of 2,000 Mt. Everests. 

(Continued ta p«gfr t24A) 
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THOUSANDS AMAZED 

HOW NEW 3-WAY treatment 




(NTESTI^ES 






^ SCIENCE PROVES ITS 
I UNNECESSARY FOR THOUSANDS H ^ ^ 

^"^SKINNY lC4i> 



Kifh rr^J Monfl tu>rvj=iajy tci rarrr pimier 
piHirliium-nt Ij-i hulhi U(« iMtrt OT Uio 

(nxbi'iK Lh nv[i(Ell.llT tirqtnnTffd Ti?' thn 
sbwjrtHxl ifon m ttiU ntnv cUi>^T-r7i 



A hralthjr diftPAtifm epLs AtjTj ih» 

diwwi tuit of rim fiiod yim rtijumH im 
odt^lhaTn Hurr^f nf Vit«.iiiin H. Thhii new 
<U)iniir<‘ty Hiiihlifls tMu ptL-eEviu etetuiiai. 



rCorm nL rtitulir nllcnlniftcui in mnriTTi 
ii04mii4 wcHta lEnd ibtri'b)' pnKnniii liir-aTtti. 
^c| irrti'Mita^ m^uin-s bij«<]uuii> Viiimui li, 
Thia la Iho tbiM jtupmtimt pucT'EiaA. 



INCREASES WEIGHT 



Gains of 10 to 25 pounds 

TVON’T thiTik you’re *'born"' to be skinny and 
-L^ friendless. ThouEsands of men and women 
with this new easy treatmont have gained 
pounds of solid, normaUy attractive flesh — in 
/«.st a fevj weeks! 

Not only has this new 3-way discovery quickly 
brought noriTia]| good-looking pounds, but also 
naturally clear skin, freedom from indigestion 
and constlpatlOD, new pep and popularity. 

Scientists recently discovered that thousands 
of people are thin and rundown for the single 
reason that they do not get enough dlgeatton- 
strengthening Vitamin B and blood^nriching 
Iron In their dally food. Now the richest known 
source of body-building Vitamia E la cultured 
ale yeast. By a new process the flnest imported 
cultured ale yeast ia now concentrated 7 times, 
making it 7 times tnorie pav?erfuL Then it is 
combined with 3 kinds of iron, pasteurized whole 
yeast and other valuable ingredients in pleasant 
little tablets known as Ironized Yeast tablets. 

If you, too, Tieed these vital elements to build 
you up, get these new triple-acting Ironized 
Yeast tablets from your druggist today. Then 
day after day watch flat cheEjt develop and 



in a few weeks, reported 

skinny arms and legs round out to natural at- 
tractiveness. Constipation and Indigestion from 
the same cause vanish, akin clears to normal 
beauty — you're a new person. 

Money-back guarantee 

No matter how skinny and rundown you may 
be, try these new Ironized Yeast tablets juat a 
short time, and note the marvelous change. See 
if they don't build you up in just a few weeks, 
as they have thousands of others. If not de- 
lighted with the results of the very first pack* 
age, money back instantly. 

Special FREE offer! 

To start you building up your health right away, 
we make this absolutely FREE offer. Purchase 
a package of Ironized Yeast tablets at once, 
cut out the seal on the box and mall it to ua 
with a clipping of this paragraph. We will send 
you a fascinating new book on health, "New 
Facts About Your Body." Remember, results 
with the very first package — or money refunded. 
At all druggists. Ironized Yeast Co., Inc., Dept, 
5311. Atlanta, Ga_ 
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NOT IF WU BOV 
PARKER^ 

ANO ACT QUICICj 
^ JACK, 



GEE. EPDIE, f ^VI5H I HAP A SWELL SCHOOL 
RING LIKE IftWRS, BUT THEY'RE ^ EKPENSlVj . 



P<ifu4! 



ONLY 

%vilh tKc piurehasc 
of a I>oHI« of 






at IS^^^Tolai tOr*,* YOU SAVE Sl-75 

Listen, fellows I This amazing offer istrwadc by 
the PiirkiiT Pt^i Co.* solely to introduce Parker 
Qumt— the mirnck ink that cleans yotir pen as 
it writes — a Parker or any other pen. For Quui/: 
dissolves sediment left oy pcn-eloKijing inks. 
inJfe dries ON PAPER 31% faster, yet docs 



S? 



:irker QuifiJt today for 15c 

■ :.Te 



OT dry in your pen. 

Get a bottle of Pa 
from any store selling ink, Tejir off the box-top 
and on the back write the FULL name of your 
High School, Preparatory,, Militaiy*or Normal 
SentKil* or College* and its location; also ring 
SIZE and atyle wnntetl (man's or woman^B)* 
and yoTir name and address. Then 
mail Wx-top with 25 cents in coin to 
The Parker Pen Co., Ikpt, 782* 
Janesville, Will. Your ring will be sent 
promptly. Offer limited to U. S. A. 
and may be withdrawn any time. 
RINGS FOR GRADE SCHOOLS NQT INCLUDED 





Wntr 
' Of Pifi5. 






Tro^in.ffs. 1 •lie.M 3 IS i4 ^ >Ltld n.i I la II, (i,n 



.7^-.ME1AL arts CO.lfJC .FftCTOffV 4i.. POCH ESTFP,N Y 



iCDntlnueil froidi 1£2A^ 

No ordinary cement is good enough, for 
this immense water- transport structure* 
Aqueduct engineers know that the gnaw- 
ing teeth of terrific winthf, of temperatures 
that soar above 130 degreesj and alkalies 
of fierce corrosiveness are striving con- 
stantly to rip asunder their efforts. The 
finer the cement the stronger its bonding 
qualities. So the 7,000*000 barrels of aque- 
duct cement was re-ground to face-pow- 
der fineness to add an important tenacity 
of life and strength to combat the merci- 
less forces of nature. Men and machine.s 
may be seen nearly any day drilling out 
concrete cores w^hich are taken to the 
desert*edge laboratories of the aqueduct 
administration where, with the aid of 
elaborate scientific Instruments* they are 
tested for strength and endurance. 

Under the crushing jaws of hydraulic 
compression gauges the cores are tried for 
their failure points. Others are locked in 
automatic refrigerators that dampen and 
freeze them, in ovens they are dried and 
located, so that in a few weeks, they yield 
the same evidence as the same number of 
human generations in normal aqueduct 
life. 

In general, the fewer the air holes, the 
stronger the concrete. So the aqueduct 
engineers invented a mechanical “patter” 
whose two steel hands, actuated by com- 
pressed air, jar rapidly against the freshly 
poured mixtures, compacting the concrete 
into what the system*s builders believe is 
the closest knit construction of its kind 
ever developed. 

To the layman such detail may seem 
trivial, fantastic. But the engineer knows 
that every irregularity means compound- 
ing friction, cutting velocity and capacity* 
And he’s leaving no loophole whereby 
posterity, living in one of Americans most 
productive agricultural and industrial 
communities, can point to an era whose 
inhabitants failed to secure its permanency 
by insuring for themselves a continuing 
supply of w'ater. 
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fl Popular Mechanics Magazine does not 
publish the name of the maker of, or deal* 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self -addressed envelope. 
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Why Gamble with t)eathr 

(Continue d from page 7 ) 

of the non-fatal ones last year occurred in 
coIHsions between automobiles. Passing 
on a hill or driving on the wrong side is an 
excellent preliminary to a collision. 

If youVe in the habit of looking after 
yon get on the raUroed track instead of 
before^ youTe headed for the same fate 
that overtook six per cent of those killed 
last year and five per cent of the injured- 
They ivere killed and hurl as the result of 
automobiles hitting or being hit by ve- 
hicles other than automobiles* 

Ever take a curve too fast and find your- 
self struggling for control? If your 4,000 
pound car hits a curve of 100 feet radius 
at thirty miles per hour there^s a force of 
2,400 pounds trying to pull you into the 
ditch. That's centrifugal force. Twelve 
per cent of last yearns fatalities and six 
per cent of the injuries were caused by 
accidents involving no collisions with any- 
thing. Which might prove that anyone can 
round a corner on two wheels— once- And 
this brings up skidding* You can't blame 
a skid on the “other fellow. Twelve per 
cent of all rural accidents in Ohio last 
year were caused by skids* But when 
roads were wel» snowy or icy^ one-fourth 
the accidents involved skidding* The les- 
son seems obvious — but remember also 
that four out of five traffic accidents occur 
on dry roads and in clear weather^ so don't 
get careless just because the road is dry. 

Night accidents are more serious than 
daytime ones and, on a mileage basis, the 
accident rate at night is higher* Traffic, 
accidents and fatalities reach their peak 
about five in the evening, and their low 
about three in the morning* Also there 
are fewer accidents on Tuesday than any 
other day in the week, and more on Sat- 
urdays and Sundays* So in theory, the 
safest time to drive is about three o’clock 
of a Tuesday morning. 

But don^t take a chance, even on Tues- 
days, because the law of averages will beat 
you if you keep it up. Why gamble with 
death when you know death is going to 
win eventually? 



^Inquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered hy our Bureau of Information upon 
receipt of return postage. 



NOW 

GRADUATE 
KAYW00PI|j 



Thv WvtfMH 
Finest Pipe 

$350 

and up 



No* 511 



\ 

J 




Th is ad ii bore to t^ll you that tobiicto in a 
KaywutHjic is an entirely differem praposidon 
from tobacco la ordinary pipes. It tastciJ better 
bcraiue (l) the Drinkkss Atudiment keeps ii 
sweeter, coaler, drier (2) the briar wuod in this 
pipe COSTS 5 times as much as ordinary briar { 3 ) 
each KaywCKidie is shaped and cut to smoke 
sweet. Mare comfoiTiibie than ordinaiy' pipes 
mo — feeh right in your mouth* Kaywondie also 
draws freer thin ordlimry pipes, artd is easier 
10 clean {Synchro-Stem prevents sticking anJ 
yanking)* Go tu your dealer now and ask for 
KaywcMadie. Four finishesi Suntan, Walntir, 
Thorn and Dark. Send for Catalog. Hnclose 10c 
for mailing, Kaufmann Bros. St Bondy, Inc.* 
New York and London. 



Drinhfvtt* $3.50 — Carbur«lor, $4 
Super-Crain, $5— Straight Grain, HO 
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wood je»vq w*y* 

■tjidnoiLcPAee's. 

10,955 lbs. Pressure 

# Tlluitnirion »boTc ihows side \lew of block of 
rock m«iple+ one of ihe htrdcst wood^t ujcd m 
tesiibA ine streniitt] of tePjMte's Glue. The dark 
yerticiL line is tJie elue-joinL The irrejrular White 
line shows where tnc wood tiseLf 4 iave way under 
10,9^ lbs. prcs5urr+ 

Thai's proof of LePairc'a trenicndoui and lisrinj; 
strenitih. Ben thinjir In ihe world to make snuji 
joints* reinfurce nails and aerrewst hll small cracks 
and nail holes. 

Tavr iMTdu'are hai 

RUSSIA CEMENT COMPANY 
LabdraVOriat oiid Factory a Gloucestefr Mate* 



HALF & HALF MAKES 
ONE SWELL SMOKEl 






DOG WORM 



Now ComMtt&d 



ONE TREATMENT. 

&fi£& 



NO LONGER perf yon guesB 

which kind ol weriDB afflict Ttmr doc 
— eC ncaa which type capsule Co 
use^ Worm Capsulei csrpeL 

''all three’ * : Tape irnd Rounds and 
Hook wormL Now you can be ima 
of wormiDK dog correctly*, 

Easily ejeenu No guEuiK, cafElnJE 
nr harmfiil effects. Guaranteed* 
At pot, dni|;,depaiticoataU)ieB,7Sc, 



IftlOKJAPE 

WRODND 




PULVEX WORM CAPSULES 



150-Watt All-Band Transmitter 

(Centinupd frniri yoge 

unit is shown at C in the rear- view photo 
of the 5-ft* homemade rack-and-panel as- 
sembly. The antenna-matching network is 
on panel D. For phone work, two RK-31*s 
in class-B easily modulate the full input; 
this assembly is on base B and includes 
the Thordarson input, output and filament 
transformers. Combined plate and screen 
modulation is used, the T-7826 modulation 
transformer having secondary windings to 




carry both the plate and screen current* 
An original material list of all parts used, 
including coil data, rack- and -panel con- 
struction details and tuning instructions is 
available from Popular Mechanics radio 
department without charge* The blueprint 
number is R-231. 

Although this transmitter is not intend- 
ed for beginners, the assembly is quite 
simple and adjustments are easy. A single 
power supply mounted on base A, fur- 
nishes plate and screen voltage to all tubes 
as indicated in Fig* 1* Any good 18- watt 
speech ampUfier may be used for phone 
operation; a compact unit of suitable de- 
sign will be described in an early issue* 
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ENGINES 



Tlie iinl>etiov;ibli? economy of tlie anmll Die%4 
rcvoiotionized power costa. With a Diesel, power InlU 
arc only a fmetioo of Ibeir former Where power ix 

SOO hours or monr n install a WITTE Diesel 
Engine and it will soon pay fof itself. 






ii:a> all 






Hi 








DIESEL LIGHT PLANTS 

Li gilt lower usera save 50% and nii 

with El \\TT*rE Diesel Light Plant. Xo 
|H’ak hiad or Ktaiid-by ehargen., thirnmt 
riTodured for than Ic jk.t kilovvatL 
Kinney saved ever>' hour of ofiemtion* 
Alternating or IHrei t Current, 



Tho WITTE Dif^spI has tlie same inipor- 
taut foaturos and rsinM at ing charactemlics of 
tho most nioiJern lai|;r Dioaids, and hrings to 
the Biimll ptn.vt‘r ti,s<n' the same startling 
economy and deperKlnbility, Fuel coti- 
sumption is less than ozie-half pint of non- 
explosive fuel per hour per liorse-power. 

Thorniiglily modern in every respect, the 
WITTE ineorporat,ej4 every worth-while ad- 
vance in Diesel Engine design. Built of tlie 
finest materials ever emhmlied in Diesel 
Engine construetioTn Switch to WITTE 
Diesel power and save your money. Easy 
terms to responsible parties — iminediale de- 
livery. 

WITTE GASOLINE ENGINES 

TYPE ON WOOD SKtDS 

Where the fimoimt of power used docs not. wfirmut 
a Ditisei iingine our T^jie "J” on wood skids or Tyfic 
on iron lm.se \s recommended, ''JMiey arc Eticloxcd, 
S<df Oiling !iTid luLve Timken R(d]cr Henrines. ()Tjeru.te 
gimi, giiHcilincT kcrtiHt'^nc or dixtlllute. Liihrication 
is autonuilic* Run smooth iv* uu dcHrIr iiiot.or. Con^ 
KUnic Icsa oil ami fuel :iud deliver niori^ piiwer. Pro- 
nouneerl Liy fxpcrt,.s years ahead in design and con- 
struetimi. Huy your power equipment froui a ]>ower 
Hpcteialist^ Try a WlTrE and profit. 



Do 
ID H-P 



EFFICIENCY UP— POWER COSTS DOWN 




WITTE LOG AND TREE SAWS 



"Saw^ down and cuts up.” There is 
money for you to make with a WfTTE, timber 
to Ije cleared^ logs to be ent^ wood supplied for 
fuel. WITTE outfits have safety lev'er clutch 
control, saw guide, automatic force feed, human 
arm swing ami other exclusive features. Portable 
as a wheelbarrow. Engine may be lx? I ted to other 
power' for year around use. Buy from a j'epulable 
firm, 

FREE CATAIOG-CASH or TERMS^UICK DELIVERY 



The W[TTE euta lojts into wrxgd, rord wopcJ, 

fencu pcintA, and ahinRLp butt k>n,etlia. It 

it till.' br^L □utfit pvur btiilt. There Is no 

other paw Uko it. 



ZI5-K So. 2i^d St< 
HAAkLSBURG. PA. 



WITTE ENGINE WORKS 



tT 460 «klflnd AvRfill* 
KANSAS CITY, MO. 



TV^rfa to advertisers pJease niertfioft FojJiilctr Afcchanit* 
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Uncle Sam’s Forest Fire Fighters 

iCentiniiifd frowi pag« 69 9 ) 



lon^ of water on their backs and a dinky 
hose to fight a raging forest fixe sounded 
ridiculous, but it was learned that fifty 
men carrying five gallons each can put 
out a lot of small fires that could quickly 
develop into big ones. And when one of 
the high-pressure pumps comes into ac- 
tion, efficiency In quenching the fiames is 
decidedly stepped up. The pack units of 
water are used in ‘mopping up’ after the 
fire has been brought under control.” 

On duty the year round are 801 rangers 
and 149 superintendents. In the fire- 
hazard months of the spring, summer and 
fall, 2,599 trained fire guards are on duty. 
In addition, 81,770 boys from 431 CCC 
camps in national forests are on constant 
call. Furthermore, forest rangers in any 
state have a right to call on the common 
citizen in time of emergency. However, 
this is seldom done. This major defense 
line protects 160 national forests compris- 
ing 203,082,847 acres. Almost every forest 
has a superintendent with a trained crew 
of rangers under him. Every square foot 
of his park is covered by strategically 
placed observation towers. If roads and 
terrain are suitable, headquarters is sup- 
plied with water trucks and pumps and 
the superintendent is in radio communi- 
cation with the nearest of the fifty -five 
airports. Each observation tower is 
equipped with telephone and radio as w'ell 
as an "Osborne fire finder,” an amazingly 
ingenious device for locating fires. It has 
on its surface a small replica of the map 
that always hangs in the superintendent’s 
office. A small blaze located through one 
of these finders presents a fairly accurate 
determination of its location, and when 
two or more different stations report the 
same fire, which is almost invariably the 
case, the determination is accurate down 
to almost the square inch. Furthermore, 
rangers carry portable radio sets. 

The highly efficient radio communica- 
tion system of over 1,500 stations was al- 
most W'holly developed by research engi- 
neers of the service who maintain over 
twenty- five laboratories and workshops. 
These laboratories have developed and 
invented the brush -cutter as weU as the 
motor pump dropped by means of a para- 
chute from an airplane. The latter can 



pump w'ater 2,000 feet and deliver it at 
200 pounds nozzle pressure, but weighs 
only forty-six pounds. 

Another remarkable device, the "fire 
predictor,” has just been put into use. 
After painstaking data on fires had been 
compiled during five years of experimen- 
tation a mathematical wizard evolved the 
"predictor.” Taking into consideration 
such factors as location, type of timber, 
weather forecasts, visibility, time of year 
and other elements, the highly dangerous 
zones can be accurately indicated. 

When a fire gets out of hand, the weath- 
er bureau is called to help, A truck, com- 
plete with meteorological and weather- 
forecasting devices, as weU as sending and 
receiving radio station, goes to the scene. 
In fighting a widespread con flag rat ion, 
knowledge of forthcoming thundershowers 
or changes in wind is important. Such 
news is radioed to the fire bosses who shift 
their lines of attack accordingly. 

Despite laborious research work, only 
one chemical has been found that can be 
used to good effect in fire fighting. It is a 
form of carbon dioxide, knowm as a “fire 
foam.” The main difficulty has been to get 
any chemical to stick on trees — the wind 
soon dissipates it. However, the introduc- 
tion of licorice, of all things, has proved 
successful in making the carbon dioxide 
adhere. The combined mixture comes out 
of the nozzle like a white plume and sticks 
to whatever it hits. The service hopes to 
further improve its chemical equipment, 
and experiments involving hand and mo- 
tor pumps, extinguishers and chemicals, 
are being conducted. 

Mr. Godwin urges precaution on the 
part of citizens in preventing disastrous 
fires. Over half of last year’s blazes were 
caused by careless smokers, campers and 
incendiaries, natives with fancied grudges 
against the ser\dce, or just plain "fire- 
bugs." The total destroyed area was about 
one-third of the total area of all the state 
parks in the United States. 

Where is the danger of forest fires the 
greatest? Mr. Godwin says it is unques- 
tionably the Montana-Tdaho area. The 
region is very wild, in many parts inac- 
cessible, and the dense covering of thick- 
ets makes blazes hard to control. 
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EVER K a» WHalit lale 

RddiD ServEca Co+, Inc.n 
er*d botween the cov^ri of oJi# 
cetalog sjch a tremendous collection of 
Values in radio products. Hot off the press , * » 
this new cafelog will open your eyes« With its 
E warohoLijet, itt overwhelming purchesmg powofp 
"RADIO headquarters^ makes TREMEN- 
DOUS SAVtNGS POSSIBLE! 
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THE WflOLE WORKS tN 
R-ADIO/MORE THAN 
150 PA(jES...50,000 IT£W 
OVER 2500 ILLUSTRATIONS. 

-\T 

Chockfol of data, handy, inferestlng, this 
catalog Is a valuable referenca work in 
edditlcn to the CASH SAVINGS it of- 
fen. To the eiiperlmantnr, building hii own let, 
it brings individual parts Or complete krts * , * to 
the arnateur^ '"Ham" accessories at unbelievable savings 
4 * . to the servlcaman, a prompt end reliable source of 
QUAUTY PARTS. To the radio "f an,""^ a complete selec- 
tion of raceiveri , . . from the four tube A.C,-D,C. compact 




to the powerful 24 all-metal tube console, fit to 
grace an emperor^s palace * * . from the 32 volt 
farm receiver to the special LAFAYETTE auto radio, 
prices range from $7.95 up. 

BUILDING YOUR OWN? 

When building your home receiver or Popular 
Mechanics radio circuit, be sure to uie approved 
"BLUE RIBBON" Wholesale Radio Service Co^ Inc.^ 
parti. They ere the best obtainable! Nothing If 
accepted by our reseorch engineers 
which daei not meet our eKocting re- 
geirementi. This it your assurance of com- 
plete satisfaction when you "Buy Wholesale." 



UHOIESHU MDIO SERUICE 

CHICAGO. III. 4 HEWYDRK.N.Y. . ATLANTA. GA. 

wii«.M[iugH nni. ise sixth minui tiowHWniiiin.HM 



CLjP THIS COUPO H— TO D AY ! 

WHOLESALE RADIO SERVICE CO.. INC. 
Dept, L7, 901 West Jackton Bird:. 
Chicego, III. 

Please RUSH me your BIGi, FREE Blue Rib- 
bon Radio Catalog. 

NAME .... .... 



■ RDNXh n.y. 
9«t ■ fOnOHlAJM HO. 



NEWARK. NJ. 

]ia CCirritAL *«a 



STREET 
CITY .. 



STATE 



When WTSftfii? (o flrfverfiJiere pledge nicnfton Popufor Jffrc7*aiiic* 
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^ Weather Made-to-Order for the Movies 

tContiitutfd from pajc TOS) 



combines the fumes of an acid and am- 
monia. The fog Is conveyed to various 
parts of the setting by secreted tubes. The 
volume and density are controlled by the 
amount of air pressure. 

In some outdoor settings where fog ef- 
fects are needed and the settings are too 
large to inclose with walls. Redmond has 
developed a system of ‘‘laying" down a 
smoke wall which prevents the artificial 
fog from drifting away. The dense smoke 
wall is made with chemicals and hangs 
suspended long enough for the scene to be 
filmed. After the smoke walls are built up 
the fog is filled inside. 

Snowstorms are made by sprinkling 
unbleached potato chips, com flakes, or 
ground chicken feathers* according to the 
kind of storm needed. The “snow" is 
placed in drums two feet in diameter and 
four to sixteen feet in length situated 
above the setting. The drums w^^hich are 
revolved are made of wire screen, the 
mesh of which governs the kind of storm 
produced. 

To simulate the early morning vapor 
W'hich rises out of a meadow, “Dry Ice” is 
dropped in pans of water .secreted about 
the setting. The vapor photographs very 
realistically. For snow on the ground* 
marble dust is used over w^hich is sprayed 
silicate of soda to get the proper glisten- 
ing effect. Corn meat ejected from special 
blowers makes a good sleet storm. 

The sun’s rays are fabricated by throw- 
ing a beam of incandescent light into the 
setting, Into the beam, ground mica is 
puffed to make a floating dust effect so 
the beam will photograph better. The sun’s 
rays from reflected water which dance on 
the walls in ship scenes or water-front 
settings are made by throwdng a beam of 
light into a polished pan containing a 
small amount of water. The jiggle and 
dance are gained by thumping the pan to 
agitate the water. 

Fires which will bum in a prearranged 
manner are produced with special tools 
and chemicals. Fire is projected in shoot- 
ing Rames by what is known as a “fire 
head” for scenes where the entire setting is 
not to be destroyed or *’spot^’ fires are re- 
quired. A mixture of gasoline and oils is 
placed in a drumlike deince into the head 



of which is inserted a large hand pump 
and controls. Leading from the drum is a 
manifold with a series of jets to w^hich is 
connected copper tubing to carry the oil 
mixture to the desired places. The outlets 
are so placed that the confusion of shoot- 
ing flames gives the illusion of a roaring 
fire. The ske of the flames is controlled 
by valves behind the outlet Jets. While 
one operator works the pumps to force the 
liquid into the pipes, a second controls the 
size of the fire at various points by ma- 
nipulating the valves. To prevent a fire 
from destroying the entire setting* the 
woodwork is first soaked with water urhLch 
permits the burning oil to cling to the 
vrood and other parts of the setting al- 
though it does not ignite the materials of 
which the set is constructed. Some stu- 
dios also fireproof the sets* or paper them 
with asbestos. By varying the oil mixture 
the Rames can be timed to burn a certain 
number of minutes. 

Explosive fire effects are produced by 
“shooting” pyro aluminum dust into a gas 
flame with a bellows or by air pressure. 
When an actor throws something and a 
little puff of dust is seen, the effect is 
gained by a compressed-air line and ful- 
ler’s earth. When he dives through a flam- 
ing window* the flames are so controlled 
and timed that when he is actually going 
through the window there are no flames, 
although the action is so rapid the audi- 
ence does not notice their absence. A 
trigger valve controls the duration of the 
flame so that when the actor jumps the 
flames can be shut off. However* some of 
the stunt men wear asbestos suits and ac- 
tually dive through flames. 

In every film the special effects depart- 
ment is called on to produce or fabricate 
some illusiom Things as simple as the 
burning of a flashlight require special me- 
chanical and electrical equipment. Ordi- 
nary flashlights do not give enough light 
so a shell of a flashlight is converted into 
a movie flashlight. A fifty-candlepower 
automobile headlight globe is used 'which 
gets its juice from twenty -four flashlight 
batteries carried in a vest under the ac- 
tor*s clothing. The batteries are connected 
to the light by a wire which runs up the 
actor *s coat sleeve. 
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New Belt Sander! 



A New ** DELTAS* Ifniversai Santting machine 






Here it L&— the long awaited Delta Belt 
Sander, the very l^t word in sanding 
mchines. As usual, careful experimenta- 
tion, study and developmental work have 
produced in this Delta Quality Tool, a 
distinctly superior machine with numer- 
ous definite advantages and new features^ 

Just to touch a few of the highlights: 

The Delta Belt Sander is completely hall- 

bearing equLppjed, with all bearings lubricated aud double sealed far the life 
oi the bearing. It has a very large diameter driving drum which makes possible 
maximum power transmission, the sanding of kmg large pieces without interference, 
and eUminates need for rubber coverings. It ban a 6 Inch sanding surface. Is the 
most properly guarded and safest sandet on the market today. Ofwrates itt 
both horizontal and vertical positions. Provided with cfbcleot dust and shaving 
deflector with arrangement for suction fan. Tilting Table, Automatic Stop that 
automaiiplly squares tilting table. Auto-Set Miter Gage, Adjustable Back 
Slop, Adjustable Fence, LapTess Sanding Belts, all available for thi'^ machine. 
See latest Delta Catalog for full details. 

Many NEW FEATURES — NEW TOOLS 
In 1937 DELTA ^^Qualtty** Unel 

Every man interested In motor driven tools for home or factory should see 
the new l?37 Delta Catalog, l^o paiitii have been f^pared to make the latest 
Delta tnoli the most complete and efficient line of low-co^t motor-driven 
units ever presented. 



New “DELTA” 
17 in. Drill Press 



SEND FOR 
CATALOG 



And also the new 37-page book No, J of ^^Practlcal 
Delta Projects^* crowded with new and ^^out of the 
ordinary'' ' things to make — with many photographs, 
working drawbga, and easy^to-urnkratand 1 1 lustra- 
tioEu. Simple, onmplete liut ructions make every 

E roject easy to follow. Every woodworker should 
ave this book. Send 10c with coupon. 1937 Delta 
catalog mailed postpaid. 



It is difficult to describe even 
brieliy the chief features of this 
revolsitJonary’ new drill press. Five 
Speeds, Double Scaled ‘Rubricated 
for life^ Ball Bearings, Special In- 
verted Spline Spindle, Special 
QuIIk Large Tilting Table, New 
Tjpe Foot Power Feed- — these are 
but a few of the scores of features 
that make this new Delta Drill 
Press a triumph in tool engineer- 
ing. Yes — the price is low, un- 
believably low for a tool of this 
size, weight, and quality. Get the 
complde story in the 1937 Delta 
Catalog. 



Important Note: 



In order to eliminate cunAkt of trad«mark« In 
some cauntricH, tho Delta Mfje, Company of Mil- 
waukoe, Wti., U.S.A., announrM that iu CQm- 
Dlate Jtne of Quality" tooll wHI be knuwii 

henceforth u ^^aucc Quality Tools" lu all 
countrin of the world eicccpt the United Stata 
and it* pow»iromi. At the same time, we wtah 
to state that **Tauco'' tools and ^^Delta" tiwls 
Will be identical in every Twpect in quality of 
mateHals, accurucy of wcrkmanshCp dcsiirn, 
convenieneai, jLu, welffht, and method of con- 
SUnctiun, 



DELTA MANUFACTURING CO. 

«00-ea4 E. Vienna Ave, 

I cnclDM? 3 0c [aumps or coins 

uf tLiie nDiv LOIST tlLh^k Nu. id '‘PTmetiest ]>^lts I'rnJoCtd 
|)^kcv nil? on juUT rmillinu lint Ld nnielve 1D37 Debts cstiblofl of 
uuuljly biutor'drlren ti^uls, 
t sm Inteteatcil in Delta TcmiIr for^ 



D«PL A llOfi I 
Mllwsukse, W]*, I 

fer which plesjis send me nne ci>py f 
r ''PTmctbcsl l>i?(ts l‘rnJoeta." AUwi m 



□ Uiimt iiU-?p 

Jitme 

Adilrsflri 



□ TtidiuLrial Uh 



D School SbE« 



Aar.., 



city... ... ... ... .... Stnte- ,.... 

C \ Chi?eJiE livire If you are a T>e]ta luer now. 



TTfjrn loWfiln^ !□ adt^ci'f jer7'.f jjfoaee nicruflon I*op\ilar JJeC^hnnit^a 
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crnpl BON*'' 

^ ^ WKTY RADIATOR/ 



TS llfetv you put anli*IiTCT!fj in youf car, you 
want it to stay in. Han'’t let a dogged ra^lianT 
tor rob yout One cteaning with Saiu-Flueh 
(it costs a dime!) will la<it all winter* Sani'' 
FIubB removes runt, sediment and lime 
drpoflits that dog tlte delicate vetna of a 
ra4,Jjalor* It'^a easy to use* It's safe* 

Juflt pour Saiii-FluBh in, the radiator* Run 
the motor* (Direct iona are on the can.) 
Drain* Flush and refill* Sani-Fluah is harm- 
less, Cannot hurt aluminum cylinder head, 
wrater-jacket, radiator or connections. Youll 
fmd Sani-Flush in most bathr^xuns for clean- 
ing toilet bowU. Sold by grocery, drug, 
hardw'are, and five •'Und-^ten -cent stores™ 
25c and 10c plzm, Tim Hygienic PrculuetS 
Company, Canton, Ohio, 




KEEPS RADIATORS CLEAN 



i’ '' 1^" n^nr J 3 isy , 



The New Era of Railroading 

(Cootiiiued fram Calaro-t'a StCtiotil 

be controlled by shutters at the front of 
the locomotive, regulated from the cab. 

At the end of the 2, 260-*^ mile run they 
park the big streamliner over a greasing 
pit and give it about the same care you 
give your automobile after a week-end 
trip. They vacuum and scrub the cars in- 
side and out, man the grease guns and fill 
the oil and water tanks. The Diesel itself 
they leave pretty much alone. It^s good for 
a few hundred thousand miles with scarce- 
ly a look. And that is why the Diesel- 
electric is stealing the show from the 
steam locomotive, "which can travel just as 
fast. It takes no less than four steam en- 
gines— a change every 500 miles — to pull 
a passenger train from Chicago to the 
coast, with many another stop for coal, or 
fuel oil, or water* Half-hour stops for 
servicing are common. The Diesel spurns 
relief, stops no longer than ten minutes to 
refuel, keeps ordinary" stops within a min- 
ute’s span. The “City of Denver” pauses 
just forty-five seconds at Boone, la., for 
change of crew. It is this saving in oper- 
ating delays, and its endurance at high 
speed, that enables the Diesel to clip 
twenty -tw'o hours from the transconti- 
nental time of the steam trains. 

Too, the Diesel economizes in fuel and 
water, as well as in maintenance cost. It 
burns a relatively inexpensive fuel oil. It 
needs no boiler water, thus eliminating a 
cost item for such railroads as the Santa 
Fe, which must haul water in tank cars as 
far as 100 miles In dry regions of the 
southwest. 

But the Diesel-electric locomotive still 
costs approximately tw'o and one-half 
times as much as a steam engine, and its 
life span is unknowTi. No steam locomo- 
tive has been put to the test these Diesels 
are meeting* A decade may prove the old 
iron horse supreme, after all. Meanwhile 
the glittering streamliner of the new era 
has brought speed and glamour — and pas- 
sengers — back to the railroads. 



ilPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope. 
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A f LAST; AviHWKiit enuLikTcn luvt mujhH iWn rhe 
trtJtjrtii fo pcrfcnnl tiHiiittSEJflikl Tlit or* VACXr+ 
UAT1C uJir« tb^ icTTTt <jf gccalcr pownl With ^Eibit 
Auci4i[ Kti«i, tliif LiiUiirt| invenCirtii jmUnllj puti nw life 
uu| pep Lii mf [hcHcv. Jt aJdi niilu^e » cvciy g4l«i 

gt^Jjne t* »plit-)CCinfhi pkb-up, ^dFrUpl- 

reipooM-, ^ukLei uuiioj^ uiJ unundtu 

« Nvthlni Lfki Iti 

Th* *e{f-i/irtrr "-hJur whcrt britc(“ knw actiM-^tertjjfr 
liiiifig , , , utJ bowf VACU'MATIC! The HiujiioniJ jiwMfp- 

tei»ne inimhen' icti aipnnn Ihm .achicwd a p<4(i|4i] (TKUU 
oF hilincin^ ilt uu) fuolEne ■UKmuikillj' kir di tfnuili 

VACV'-MATIC b **rtTfly It le i Mit ii 4 n die miBmbuffi 

pft4K>J<Ft If vinpj; -1 Hlhir^ ol atn m.T,Bn, Iebt 

(jam Ehc eueer InU ll# Imn df ihe pa itjieiue. k if. eiuuelr 
AUTOMATIC w4 ihf amh- id "hnEihe" it die ucceEi iwue^ 

Cpteiinj: riu| tl»ui^ KrtmaimFlj «i n^indl hi« hNhik 

M- WtvTi;^ wliiiTiiticnn Menurf. It li w ■nfih' a vili mitlit faq 

— U piJWlpd] IT itjLl live J4u njMiftj ilallil) Aa gfM Aitt, 



^ CiMrutHd 6u Bvrtaffl 

VACU- MATTC pmvrt luclf oa evrty at. I( b. 

» ^ve worrliwhtlc uvinjtCi pidt-qp. uhl tnoed 

power or if Eoirt fou ndchtnjc. Vou »n iniuiirif nil dv 
io itLlrd ptmci #nij mator pefamuikie pay 
qiuAIf OgtiEC the udl so. gJteiJ»iw". 

WlU AU Can 

VACU'UATIC b corDtmctnl of in iwithlnf ind 



-I 
'• ' 



^ ^ rUE OFTEK COUPOM ^ ^ - 

THE VACU-KAnC COkPAPiV 
|ll.ir-IB[ V. imt Sl^ Til 

CmtlrrMIl' IPImM irtul mf hjLJ jr^rtlAitm rtitlErtiuili[ dv VAOiI' 
MAltC ind -lifliilli d I ree Ulht,, Thii iil tDwic duci nut 
tiilLeim III iii\f *ijr, 



A^Filrcu 



rv 



INCLUDING f 1,000 FIRST AWARD; ALSO PLYMOinil GAR 

for correct pelt prepraratio n In Scars Sth National Fur Show. Ev^ery fur 
Bhlppcrl lu Scars is cuntiltlercd^ and you don't cv'cn have to sell your 
furi tlirouEli Scars^ Facf msy cosily win because only tlic iiandline 
counts, not kind ot \*aluc of ;skm. AH nwards ore tri addition to full 
value of your fun. 

fUEE Book Tcits How you may shai^ In awards TifH tn Trapperi 

K 'eturcs and names last acawn's winners. Your friends nre probably 
eluded. Tel] A liow Sears act as your asent without eharift^ to ynit. 
setting ynu TOP prioeg for ynur pells tlirough tlie worid'^s largeat 
centers. Describes Atrong demand for fuia — HIGHER OPENING 
FRIC^ thki Bca&onl Get your FREE copy. 



* ^ -V or 






,an TW^; ^ 



cyial'! 



-^ 

H^/jcn tL’rff(«£F to ttdvertl^f'ia ptrn/ie UrnUacni FnjmUtr .Ifec^fDifr* 



O U 1 1 K E R 



mA 
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^GROW L£G$" 

with genuine 

WOOP 



m 

cans 



L 



Apply f Li«rfc V'ood to the uneven 
Ua, the nietx of furrutare on the 
floor^ preu oo^'h M It Until il rn:l4 
even, cikc tJ cJtteu PLuiie UVixl 
i.riniinLt cJ^gci, let then landpapcr 
aiDDDth. 

MAKES 1001 HOUSEHOLD REPAtRS 

Genuine Plastic Wood loalcea household repairs 
so easy and shiiplc — use it to fix broken furniture, 
i:ru(.’ks in shel\'inj;, cracks in basoboiirds; holes 
around pipe5» reset loose bathroom fixtures, loose 
haiutk's, leaky window frames, boat rcpalrsT co^^er 
counter-sunk screws; under p£unt, nioddinR decoys, 
fish lures, resetting loose tiles, etc» 

EASY TO USE 

Genuine Plastic WockI Is real wood in soft putty 
form — when dry it is hard wood that can be carved, 
sawed, turned on lathe: will hold nails and screws 
without cracking, splitting or crumbling. Genuine 
Plastic Wfiod is waterproof and w^cather proof — 
adheres to any clean, dry 
surface — comers in nine colors 
Including white — takes paint 
varnish and lacquer perfectly 

Get your can or tube of 
Plastic VVood at leading paint 
or hardware a tores — insist On 




DO YOU 



IVANl' R new bujftnfn 
flf j'our omi, 
with ;l 1! the IrtMie jro4 can 
Dtlnnd toT Tlicr> bijcomfl 
n font c»rriicltnnl!tt , anti 
in A few wooha pnm biir itirotno in iepare keai — not mtiriinaJ 
nor rliiro|>orly — term a for lionifitniitiihi!, no further cnpitiiJ 
nccMli-Hl, noKooilii (o buy, no EeULbliaiietl IhlJ-l. 

Steptienson Lnlioratory, t Rank Ray, Boston, Ma ss. 

Him Your Own Hailmad! 

lLiUrEB.il.r, t MciiiliKv wLll Lhlpi ifuiv 

liullJ. iiM| tvti. 4 tnlhklur* rBlJui] |a Tilin' IiIMiii liABthnnt. 

Bitlrp ,il lHrh,r.n| lS|Lji IrucIliAjkjiv bibhU^ .ii^ 

Afiqi^ltal-irU wil]i Hrli-Fr hrifilnt -rajl. lh^lM|li,itat ^■lUlirT- 

Ot ituT»il ntn-l! tVhil »1.U0 [nr a -[wrkiue vt I rTrent bvk 

muilalqiiM r>F B-mi lisii^iBBit Iv# iUXijitr i^l,{lFI F unLlCiiJl i^> 

and aMirln^ Oh 3I.W 1(1 '40 CJittidB. fl-H 
Xiirt-Jpnf fw -B frui^p BHii-i^^Tfpi-Jmi; «bi*i,^. iimiji. 

THH MODEL RAILROADER 

IWam-M WnownriHil. W'li, 




Amplifier for Sound Effects 

(Contimipd from page 739l 

contact Ajnphenol tube sockets are used 
without metal adapter plates, being held 
in position by means of their retainer 
springs under the base instead of screws. 

All four of the Jefferson transformers 
are fully shielded and provided with col- 
or-coded leads which are brought out 







through holes drilled in the metal base for 
sub- panel wiring. A drilling template for 
this chassis base is shown in Fig. 3, indi- 
cating the correct location and size of all 
mounting and lead holes, with the excep- 
tion of a % in. hole for mounting the po- 
tentiometer R:,. It should be located at 
front, midway between the input and 
driver transformers, This metal base is 
available in a black crackle finish with all 
socket mounting holes cub for those who 
do not wish to make their own; also an 
Optional perforated metal cover for pro- 
tecting the parts. The base lists for $2.00 
and the cover $3.00 subject to the usual 
35 to 40% discount offered to experiment- 
ers. An original list of all parts used can 
be obtained upon appheation to Popular 
Mechanics radio department, without 
charge* The blueprint number is R-230. 

Photos 2-A and 2-B show the simple 
arrangement of all parts. Looking at the 
top-view photo 2-A, the transformers and 
chokes are located as follows: front, left to 
rights inputs driver and output transform- 
ers; reaTj left to right, choke No, 2, choke 
No, 1 and power transformer. Tw'ist all 
heater leads and solder each tube socket 
connection carefully. Note that the elec- 
trolytic condenser Ctt is insulated from the 
base^ the negative side being grounded 
through resistor Rn. Fiber terminal strips 

1 Continued to l3tlA) 
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BIG MONEY 

KI-YAKS 



ICE BOATS 




MOTOR SLEDS 

ttom cnmjjicto 

"lout-io-nt" JtJl£ at aDioaUUK 
Cwiti. fCi-ymhsi 3 
for TMul<jUjiM cirualllrii;. Alinu 
outbuard model. I' lut, 
iroTt [^ 1 - . LLfL WLtb. ulie Jiattd 
nr tMlcfi uli auiu. 

(Cnmplftc jUiJt ritf a 1«vt 
doUapi e^tnirj 



PRICED LOW 



l>AY AS 
YOU 8UILD1 
rOff CHfHSTMAS 

WlNTKK BfO-RTS. Start Itni# nJi yuUf Ice 
Boat or 'Motctr REfx] atid. be rviulr for Amt 
frecsto -nr nnow. Xen- modrlH, eany to uaaejrihlc. 
lltuh li>c for clmilun and td.'QO rift pulille 
ofTer QD Ki-ynJtB. IlUTTyl 






FREE ELECTRICITY 

From Wind Power 

For Uxhttn Power, Rndlo, from Aula 
G«n*rvtpr 4 , Knw' Ci spy tight Hook \iHth over 100 
FuDte about, liViiiii CliarKere^ Wiud^Pru-peliera — 
GcneriitNre— Plantfl— rifttterie-'L _AniM>er» nil quea- 
tiono you BboLLld know. IndutiiiiK pUtos for 6 ur 
3 ^ V, PlanL >'ertd SAe for plarje^ faete and catalog, 

Aftnlt Wanted. CURRIER (VIFG. CO. 
40S Tormlruil Mltineapalffl, Minn. 



MATCHES flD VI 
ALWAYS Un 1 • 



Mf *[HicK»y aMarUe'a wftter-prMif matcli 
box In your pooicct. lAbulatcly wnter^proof 

— faolrra Bupinlj lor puTaral dsyit Made ef 

bnus, jS,;i-lbch Lu dlamettr. Only 
J SOCat y ourd&oicrjl, urilvUt pufr [ paid. GotociQ 
j boday. '(V tlld lor aumplctu FILHE CaioJoE^ 

MAfble Arma Mf g. Company 

578 OelUl AvjGIadfltone.MlclL U.SJL 




Ltwk of 10 mMt^lc. BT<.b rjHn. Iliil |il«!FUrii n ii444 ItTH.' L < : dulliLt 

tvD. vau OeSTVLLOT^ 111 MARSfan, UaFT, 53 , DETROiT, MPCIf. 

DEAFNESS IS MISERY 

Many people with derectivo bearEnr arid 
Bead Nolneaenloy ConvWinliDn. Mov- 
ies, t;iiuri::h and RAdlo. becaiue they uee 
l^eonArd invJelblB Ear IJninui wbi^ 
rcnemblcTlny Mo^Upbotid dttiiur 
in the Ear entirely out of nlfihi 
Nfi ^Ices. batteries or head piece. 

They nro InoxiwnivLve . Write fnjf 
bof»k]et and nwnm 5 tateiiteht of 
UteiOveutarwbo traaiilmeelldoaf^ 

H 0. LEONARD, Ini.. Suit, t», 7A!lh Avt.. New Yeili 





JIGSAW^|i9 



CQDor ouliide 
U.S,A.$ tU 




Mcludina 13 aiierteel brodei, AdNpt^ri, 
ruiale InstruEtieMiw. ^nd rof'lQr Saw 
atjh47<» Pej-m»t!y t’dimu ev{i»nilvi 

iOAtfhfnr* Only. All titptal, J5' Innri. 
a*' hloh, Bt j!"’ tablf'. A Tiw-ift i ll! » 
cutter— beat «vvr Umdid for iJi* mDai>y, 

FR£E lUu^lmlLnir pumpljite r>nvrer iPfij llucT Filifljsrr, 

LIreuLiir Sjiw wLlli dIIIi^!^ IwarJnKB, 5 A hrll[ I'ryetn, 

* 2 , ant ^m.plttely d]nj]]|> 9 ,i:| LaUies, *3 * *35 SiinJcr, * 1 , elir, All 
l>ractmL| looit for rum work, Orinw t-trtay or Benil i-aril for rfllaU^:. 



J & H Metal Produds Ca 5 C'Omnierj;ij] Sf. Rochester, S, T, 





^SiWOOTTf.Oj 



SHOomON 



Smooth ON 



3mpoth^n 



SmoothOn 



BE THRIFTY! 
Do your own 
repairing witK 
Smooth-On No. 1 

T his fcmrnt lumlctis into 
nii'itaUlc irorij costii litfloi, 
itt pEisy to appl.v and injikes 
d(*j>GniInbl(5 pc'rmunimt mid 
emerge Ticy ropurs that sitve 
the hous1.1l I nltfer big sums. 

By fcUoiviiig directions in 
the SiiiOiJtli-Chi instniction 
booklet you ean stop steutil 
and water leaks from joint.'* 
or cniekji in the boLer, heater^ 
piping and radiutors, stop 
lenkii ffiim gas lines, stop 
leaks of fumes from nir 
fumiices!, ovens and Bmake 
pipes, in every instil nee avoid- 
ing a big liibor liill and often 
the cost of a renewal part. 

Sfm»th-On No. 1 io aImj cioelleiit 
fnr rffKttiniC IcKJM! n^lrcwn, Uutti, 
ri\"pfp, |took«i, binjEfs, lorks, hftTullei?, 

(I rawer pulls, naBl^rp, ef.c,t n-nchor- 
jiii; bcMla and pipe pCMin iu cou- 
erctc, plugglnx tjolcB or Ptaiii □pen- 
in)£fi iiiBtaiiksi. trougliR and 

tii;htenLii^ loofi'* 
bABca, ate. 



Home .n^AuTO 

Repairs 



SMOOTHON 



Smootk-On 



Writ* for 

FREE BOOK 



He prepared for 
eiuerffcncici? by 
wnriillii? fnr thf! frw 
IM-Mjk ufici keC|)iiniH' 

Si rtiu ot ShiooiIh 
Oii I'fci, 1 in yoojr 
Orkp h □]), Get 

Smoot b-On Kd, 1 in 7 -ni., l-lh, or .'^h. 
can from jiny hsinlwAfe Bture, ur IF 
HeccteaETj’ Irani un direct. 



SMIKJTH-ON MFC. GO,. f?ept. 37, 
37-1 GojiimuriLpiiur Axe.. 

Jersey dry. N. J, 

PIrnAe s?nL| tlifl- free Siinnotli-On riepair 
Hook, 




3)aitwiM SMOOTH'ON 



TFArJi njHfhij pjc{\3<c tiiFiiHoa PojiUlar Mcchiiu'ws 
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i93^radio catalog 




YOULL FIND EVERYTH (KG 
IN RADIO IN THIS BIG 
ALLIED CATALOG 
AT LOWEST PRICES / 



SEND 

COUPON 



SAVE MONEY with Tbii 1Y37 Radio Cotalos 

Write for the big new ALLIED R^dio Catalog. 
15* pages packed with Evewthing in Radio^ — new Metal 
Tube radios — '5 to 19 lubes — 'AC, battery^ 32-volt, 6" 
volt and auto setSi dozens of new Set -Builders' Kits 
mi'ery thing in Short-Wave Receiving and Transmit ling 
Equipment I new Public Address systems; also thou- 
sands of exact duplicate and replacement parts j radio 
books, tools and latest lest equIpmenL 




f if .O n .a - / 






ALLIED RADIO 



Why your Dollar buys 
More tt ALLIED 

BecauEie ne buy in vail quanti- 
ties, wc get bwtr prices, and 
■can srll for less. Every item 
is tciiird anJ apprni^ed by 
AT T T Fll'S ci|>ert cdi^necrs. 
Fresh, clean s|{)ck9, all un- 
der unc great n»f — your 
order ^^hipjird pmmnlljv We 
>av£ l^-dU tlihc and inDiiey. 



■ 

I 

I 

I 

I 

I 



Ell W. jBchion Ulwd., 

Chheago^. III. 

□ fiqad HMf rnpj^ IPCT M-LIED 
Q Scud ±nB FR££ l^^irts Uat far 

NA3CE 

ADDRE!;.^ 



RADIO CATAM 30 . ■ 

I 

I 

I 



CITY. 



STATE 




(Continued froin pAge 134A> 

are used for convenience in wiring and 
help to support some of the fixed resistors 
and condensers. 

Common ground connections are made 
to the heavy lead shown in Fig, 2; this 
consists of No, 12 bare timied -copper bus- 
bar wire, the actual ground point being 
at the soldering lug on the mounting 
screw qf choke No. 1. Ordinary wafer- 
type sockets are used for the speaker- 
cable plug and input sockets. The open- 
circuit input jack has a grounded mount- 
ing and was added for convenience when 
plugging in a crystal microphone. Your 
phonograph pick-up leads should be con- 
nected to a standard plug at the prongs 
indicated for input channel No. 2. Shield- 




ed leads must be used where indicated^ to 
prevent hum pick-up. The speaker, or 
speakers, may be any good self-powered 
dynamic type; a Wright -DeCoster unit 
was used in our laboratory tests. Note 
that the speaker socket provides a wide 
choice of voice-coil connections, one con- 
nection being made at common black and 
the other to the resistance value specified 
for your speaker. A separate 500-ohm 
outlet is provided for those who wish to 
use the unit as a speech amplifier for an 
amateur radiophone. 
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Grinds, drills, 
Sll engraves, routs 

orvei end eiM^dllv tleve numr 
uUwr elifw liancl J^tn fur- liome. 
Khuol: or eh«n. Htromr. [itrmr» 
rul, ret haihllee as liRlLttr "■ 
poncfir WolRhs n cfej PLi^e In 
Any IJolit A. C. ot p. C. 

11(9 VT unlvfHMl iiKtor. AtHiuf 
IH.E^on Ji.i'.M, EiriL-ienily 
Ilnlvrr*ii1 i;tiurk. 

«wir''<4iiij[3>ll nif halE IbirulL beei'- 

Inrtt. Ol-flur on I 0 rtn>' nurni-r 

luL-k Lrla.1 Hf (Wtl'l for I nr? com- 

plctB Miuo-Ttjol lioOklOL 
ULLIIIy Tool Set or iO Konrinl 
arcoAMirlH fOf all cyiMie of MotC^ 
T«d work, 

DREM£L MFC. CO. 
mi-CT., Raein*, Wle. 



Brand 



AoiuiaK iBQWf nikk-rr fnr fprniB, Cr«k Ekr 4 riip. 

iMBWirhn, pinilti? nnakoa, hiudItt hnnan.^ q|<, 
Hopn, dh;ii, barnroh inltlroi'tri, hhioi lewn". cad 
B.utii belt mKhLMrT. ? (41 H- F .P, rktbir <ir 

aklklHA Wrk« fn fSBl CATALDa, Law 

^ rMavm m d^twlm PtmK. Jd-itw.m 

\ 5Ma MFI. CO., 4911 FehI St., CUtAtiri, KhS. 

1 1 JOCVfil 4 M 9 t., ■Pi'ffHi, I.T.-Stl^QHiorfli 

r- M., Ch lun. lit. . Mt C nwih 41 b ». , Celumba, 0 . 



INTEkHATIDNAL TYABWIMTIP CO. Dept. 

Nr.aii.hJpn apid MnnrtW Stt.. Chioatra 
rirnne itonrt ih« Dt'Luwe fKATJlIJlWklimiT PorUnltle P, O- D- ChE 
rniro on I(J (Uu'H F*V 4 Tr|iL|, If 1 dcolule lo ktf^p It 1 urlJl 1.41 
*:i7.,'p0 Akilh. or S. 3.00 a nupnUi imtH »3J0.Ti Itanh nrlwl i« p“I«‘ 
np-, if I Jim not perfcdJv- luLEuAcd I Mfl rotU-Vn it wlLnilfl 1v' 
liny trial period. 

.Kmmt.- .tf* j + , + I 

A dArttt 

ffllrt ...... r ...... r - , t i , 4. . , , X . . . ...,.....,+ 1 

For quJols jJiiprnartt oive r*r*r«f>c«-i. and SMMpatlon 



T.40 ■! 1 B £Tlf ,#« 

■I ■ ' ^ a Pul*. Pt* PBESSLUE TYPE J Tty 

^ SPRAY <JTJM wlttl two fluid — B 

Line |n4 two outer cafi^ral-L and. rtvund noniy— qfu^Lrt elamp-on CUP Of 
apufi alimnininri vv.e;^. ifelal caltina lathc Axis In.^nmEe L4er- 
IhUB — c*m.i»inwl allOe re"I^So. D MOILSE TAI'EBS ST.fiS rstw^w r™i 
Lathe 4x111;''' S4.&S. (la IB'' kiULUAN ATM FlLTSlt for uh laJth 

apniy tmLis Bend for ui>t>li>D- r-Daft Prw» ppim Ltib*.. 

■ai an ai Fr- Wfrrn^ ^ WrW.* «>■. Oaill. *-■. IQ Bj. Qlatiew Bt^Ch*--^--- I*. 



I O ■lUtl'G?? I I'C'-i' "I™ munrjf on (ii^ ptir- || Jil|: JTj] 

1 I ji M Je E-hnpio or wrarloK apparot CtKT u'^^|K_Lnj 

' tliemwIWE icwl theJr rantlPJoii. 

— tindor our iiiortrruJ Phuj'Iob ptan we puL ~z^KlVi 

yem to huiLnEPM tor yOulraelf ecLlfne mlcd and 
1 -icpv eloCiln^ — .HuJtJi, coatN. iiau, tLaa, thoaLery, KhnM^ 
hLmd.rb'la or wohrEoiT apldirrl llcmn lor trien, wutnm^ 
and. children — at money auvlnir prirea— rnodc poiiKiblo 
Ih'Tonii'h Our ciulh purchDUMi of tinnkriipt alopJca and ^P%Ui~*Dd 
epMiaxouLa. YCm oprmEc rmrn. ynirr aiitn. nr yo(ir TiOTnt. iH I oB f il 
nr erpon yotiT own UAHc9ArS WCUCHAbTTH^K .STnitE- 
aniT qplirkiy build a hEx pront, yoRr 'round. eteadyT 1 1 1 1 

rtpoAtEiw nuiinau or your own. iCiUbJm 

Our PricM an LbumtL FltEE CATALOG U£T "JBIKI 

ffrltn ^Ifk-fnr Clif ritl:E IIATAlOorE tli^i llki^ our wJd# 
a™4^to#h,toCo™itytnnO'JiaBil^ JtrfpaBl[Triei^that nrl^a 'einA'l T|iL 

((f 01 WBp<wJil.'^r»iiiMh™nir»'iitkiii. W' bni'k F'>n '^EtlL idfiH r-u,j|inptt.E lun JCu4j 
kunUiuE re yeur OB'ii bver In ywar -• 1 'B-n boiiima. Qql tlu IHiJi rpdi 

rOllTIVOY Al SOiVS, 

stm RDDHOt^lt Eluuti, Uc!]ft. IIM* ClitFnKOp 11 ) 



D A DTC ■■' nniui kecmuics 

■ 9 FAMILY TfrAILCn 

SveryifaiDfl you seciii Aele, Tone no, 
llltelx, W'b#«l IfnuiPhBa, I'^afia. 

TVnk, flbik, etn. Si'inl for prkfl list- In- 
tJibLk 3k [nr iHir luf CaLklni ati4 Tmllar 

huilik^* UojiibJ Ilai InCljrlwD amrabExrpd ! 

THAfUlt WFPLV CO., Bon A, WU, 



1 30 K,P. UNIVERSAL WESTINGHOU 5 E MOTOR 



d. lllcL^hi 



He In-Cbueh 



. tJ.» 

. , c . . .-il 

,v M' .:hr.lbi. 
CtHUCH, ILL 



Arbic '■. Ea. Cbwit. ........ 

SLa.P..ii'T ... 

llh:. 111,’ P.«tiir" ^I'Ufi' .'■■if ».rT»tcr» 

uiitiiUL EifcmiG im cc.j e 






SALE CATALOG— rWtt 

Cher f^tyleA and SLzefi of Ejluvcii., 

ItalD^tt^ Pnru.ai'^ ac Pucluri end 

Easy TfrUiH — a-t llltlii^ in I Be u diy- 
JIej™ ItniDttln.'i ihict In 5 ii Kir HtnruH. 
Neiv Bljlc?, Ufw feuturRi. pow eolnr=. 
War to freu iriel — 3Cfl 

flUpniTil t™t— 2 -l-llOLir rthlinarntF, 

THE KAJiAMAZOO f^TOVTl rO.. Mrm.. 
ypl lltJchEiter Avr.,KAljAMAi!l.iO. IIICIL 
Om IJHHJJOOD toUerM Daara 



Make Money Callin|f on Stores 

New occiipattan, I'tj-e'blBtJKi-noy xt oncowlllimit 
b lnN4&rmvt1.t. Intrddu'co HeniatLunxL m:Lr lllh' 

ffc BJiil 10c npcoeslllet to ^torei. Self 
BelltTRv I 'Erma nnnt repeat liuKlniwA 
tlMF. Eiiierlen-ro unneerk- 
airy, Atari tiv^. Wrlta 

m PRO-CO-PAX 

? h am EjmBH J f ShL^.>R 36 >a ai 0 n D«pt. 39 -JC 

***“ *- 
CHICAAD 



irrih far 
f'RKV 
Catai<?f 



BARGAINS 



HAWo^m-i-TRACTOR- 



USED & NEW 
CLOTHING 

SeuatmaPJtloAA 



ONE-MAN SAWMILL 



Nlen'^^itted at Once 



A Kalamazoo 

'ill..:-:.' Direct to You' 



irftciL to adverffuFru jaltmar Fopuinr If^heutica 
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FASTER, 
BETTER JOBS 

Uo^H nway with slow hand 

riufn in any Li^ht s^ck^. A. 

P, C,, 110 veh, KtnOOO r.p.m. 

UB? at hnmv in abmp or take to job 
UbM 200 dilYcrutit nrneiwotip* — ■ 
Krinds, pnllsbcs, raubi, drillB, culo, 
rarvpft^ sandv, finite,, fih D.rpf Jlrt,. cn- 
snivn. SlOiTS and, up pootpaicL 
^ AcccssoricB 



>1 Votf 




a^the deluxe model 



Revolutionary Performaiice 

Far ropBtnnt acrvicp + . ^ nnthiriji alM blip this Pday-ttB-hatidlo 
prndurtion tool for Bovifif time and Iii^r^ 
Bmoothejft, iuoqI’i powerful twl for jtJii typo nitu 
U'(HE!ht . , , 25,01 Ht r.p,Ui. pKwtpatiL 

0 Acccssoriflfl Fttli£. 

Ortitr tlthtt mptttton t Mon^r- 

BmbM TtiAt 0 r SprtxtiCf tREgmookMM 



CRAFTSMAN 
Project Book 

"I'lcAAtm find PTont with a Haint«.'’ 
Etthiy wiirklnd planB For infiklnH rnDoy 
|[tter(Mtlri]{' HJiu unEuiu.] prujeuta £S«, 
BtfimpiLorcciln^ 

Chicago Wheel & Mlig. Co. 

1 10 1 w. Monrtse St. Dept q 



MAKE MONEY NOW 



PT.ASTEX Inrfustri™ ofTpm indnBtrlouii men an opportunity 
tofitAFt fi biiaiUDsa of Lheir own, nmnufanturina tu-tgootla^ un% rt- 
tin. Bouv^nirB^ etn., in Fljutui and niArblo imitation- 
mbterJnl UkAku $1 arlieliM. Rubber moubla iurmBhiKl fur Bper^l 
produuti on. SninM InvuBtmfmt bringBibiK returnF. YounrejuNt: 
;n time for bi* ChxifittnDia buBinesa now Btonins. Writo for in- 
icrr»Line bowirt mniltKl frt*e, PLASTEX INDUSTHIEB, 
Dept, 1085 Wnfhinfftou Atc.* Xqw York. 




NEW 

BENJAMIN AIR PISTOLS 

pi— Ac*Mr**i fiEfteaiwmi— Pfctlert 



JUiwUW* AMlafillMlMBM 

NwhHv — rkt. iTr iH- 3:1 Hti 4 HUi — Fjr Mid 

fiKiMll Qiirvc-'-Hfi* *rtv fi«R»ta» CaiBpiHiiad 
JUv PtaM e*i tke ip>iM1-sinJi fitet vbth 
lliijt AHtiun^ll^tn-Tii't fir*— ll-»lf rfiMflf — PriH tT.lQ. 
Ak^ I7t Aod S3 BliLd" Bhrrt Air Buln FT-RQ— ftipikp KB 

Air Kllh fin-CHli— |A Sbm BR Ki-iirh 1 >;r. Air lURm VT-H — *1 
rival Ytf Dirrrt — S'slir-n* r^'inirH — lodiK-f iia*. 

FULL DET AlLfi - rARBETfi - FRIX — WH rtl TODAT, 
>— l—lw AV Hini Ca„ tm PL BpauMliPT,. BU bopl«i W» 




ALL NEW HIT MODELSl 



DEAL DIRECT— 

factory PBICESJ UhhCU W Iuirin(t#l 

f!-!- ^ Trflnny na*l CPrtl tirlnpi. potl our now, ftiil- 

' ir paiujais ca'talcht fn™. mufiv 

II Em I V.' . modo-LB chuxiw 4 |£] 1U ni1'if'*1 AC> 

] tJ<C. AII-Wbvo uml iirTT farm icla UulI dnontlo 

30 -DAV NO-RISK HOME TRIAL 

■ I I ' — —~M ■ T * I ’ L rnrd or rmn>titi ln-lniHr for rilll dkj- 

14 t'E'U 'I *f our 311-Uar po-ruk trlBl trr*—^ 
fj I Aanni.LTBcir rrufurtillOfif 

AOENTsi 

. _ L OOLOAHtOMfi NABUJ CO., DEPT, 

A nml hione/r I Drarbam. Wfeh. / J 

mAklriff (iper. I Vi’linont (djlIpsUen. i«rtni nx* n*w 1037 / ff il 

WrLtD atoncej // 

for tarritory. I Al*L»hESd ... i , + 




Ydu'U lemrn more iiuirklT and 
mftiljr to Iilay n P*A &Jii.Truii|' 
pet. ClBrinet, QF TTomhonf. be* 
rauH« P-Am arc raalrr tn fajuw 
and have «orh bpantifal Inne. 
Thauaandk in 11 bC. StTiinfEit 
puarantMi backt-d tv old, reli* 
pbif^ mnnafacturcr. Moderate 
prircA. llanKi trial. Eaayterma. 
See jDur muBJc dealer or writr 
tor beaullful frrO book. Men- 
tion instrument. lUJ 

PAN-AMERICAN 

IIDJ^ P-A Bldg., Elkhart,. trUl. 



WILD HAIR 

Qaickiy fam^d wHh our^ hi^hty 

ppDCDSsDil rDj7Pf«Ybfe off 

LUCKY Ticen 

BAIR DRESSING 

* * w «nd IJandruf] Remover 

Beautifies without matting 
and enables you to dress hair 
in any style. Scientifically 
compounded to combat rav- 

upei to the hnir af luoderu ouldoor 

Jiie. Ai J>ruogifft 9 t Barbers. 



FAMILY 
TRAILER PARTS 





Avaltatila from Hammorbloiv 
Tool Compariv^the original. 

s'-ji. i Iii,n'l mil ;ySi llriiii ' >- ■■ I n 

JtOEH. Hn»n l|l'l,|l! 7 . lilSS". PMir'l! I.ViKir. 
llantnwiT^ilnw rwirn'-f*" r'!'|f*<»,S ■l•■ 1 ■l|,-«l ■ ■, . 
linrT*. I lr-i|ip.1 BLUEPnEnra free 
PAIFTa, Mni 9 mwEl.[-'- Ibfl- lire ....jHiJ'. 

tJpinl \if JIHlt Ilv.ll:. Lr. ..n .- li 

-u^liH-rr. .|rh i.Dr-'^ OniE «HFy BOii far Oa-BBpt 

FiTB* 40 >t» IVI 1 .I.H.. v.ll. 4 . Q. 

HAMMERB1.0W ^ ^ 
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Tr>HBr AulilA 

. . _ urn* ler Fra* Llltr^iw^- 

TOOL COMPANY. Dbp(. lu. Wamau, wie. 

Frtiahi Piid 

or Er«ulei$ 

lx<: !?inL. D ii«^ 
. 3 U 

. XlHIU- 

* H n t] V I n I. J, 

WHir [i(F Dk( 

Vrr* f.&tulafl'j 



MOKUMENT 



fi^uf.WDHLo-iienT mah 9 lC 

«r CflaHFTC- Drrwl ir-\r. l4.i;tr,4'T. 

u, a. iHajiou a CRajurr cb. 
B«ai. A-ia, oNEca. FLA. 



FREE, 



MAN IN EACH TOWN >!.XU. 

£lKt»rlfinca unmiresBarr. 

Dnieatur^ III. 



neftoctnra, irmni, etc 
Free uarileufana ana pmofa. 



GUN METAL CO., 



by late rn Ethnd. 

today. 

Avb. M, 



Bpint Your Own 

Cftrdij. leatluriL-ry. clrtulHW. Utga. label*. ad Terrlaing. eia. 

Gave tnopey. Print iPF Qtborfit Big pEatit 4 |«ii«y rules 

tA'lLl 4^ (irtE.iijir i'l'ln'l liif Ifliv bhCf^TinC. JnskM pi«pa 

j'l^" T-. sil pt jL.witF *H&, *i-nl fiir twr^ nn-l nil 

.l.lSlL TKE KEUBEV COWPAHTf. ff- 3 T, WtRlPEW, C PHN. 

GO INTO BUSINESS 

Sell o«w «ni| u.i«t] plauiinr Uirrrt rmm rmir hntnfi<. *ulD ar alnr*! 
UlKhrt'hill an cautpvUUon. EAST AAl.CIL^FAf^T nKTF.AT rmi>F;H;>il 
Wa furm*li •wryLfUnr atwl ihuw ^-uu huw. HanOaDine proBu tt^err 
rifty IP tiiir Ir*>r. Nu mIIJue -m.iKrlciln bEnu>l-^, WrLta at orurc- foi^ 




nur mw iranBr c»bifar— u'b khkf-t 
^ q,ijLd*|jon WiB'rgiianid Fia Co 



990 Er # 9 rd 9 L. |M|fL O-IS. ChlcaOQ. Ill- 



COMPLETE ELECTRIC PLANTS 



ONAJT ALTl^ltSATlN'O CTJRRlSXT PLANTS 
furnhb. Bfinie M city pUrranl fifty WUere. 0 |iera[e on 
giLEHiilnti, Run UBdlo. Water Sraium, Rerrigiomor, 
uJJ Appllanreq. 

SI 2 ES 35 D WATTS UP 

Rut to tnatailr Aridiabia fron] stock. TdeoJ for 
Ffirm^t. CfiRips. lAke Hanes^ ComiDerclal use, 
aizia fur any purpose, Writo 

D. W* ONAH & SONS 
997 Royalfiton Ave. |ttlan*opd 1 li„ Minn. 

TV/icit toriffJij? fiJease xnenflcm fojjufdr J/cc?innfea 
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Learning to Fly the Clippers 

<CoatLttmn3 from pag* 663) 

per. The preliminary air-mail clipper 
service across the Pacific has been utilized 
primarily for the training of persoiineL 
Six clipper ship crews already have been 
prepared for their difficult duties, and four 
of these crews will be assigned perma- 
nently to service in the Pacific division. 
To date, they have safely covered more 
than 200,000 miles without a mishap. 

The flying personnel are not the only 
men trained especially for duties connect- 
ed with the running of an ocean air line. 
There are scores of men in the ground 
crews — meteorologists, radio operators, 
operations men and inspectors. More and 
more, the air- transport business is becom- 
ing a complex organization w^hose activi- 
ties call for the best men and the highest 
possible skill. Stations in such remote spots 
as Midway, Wake, and Guam are wholly 
or partly dependent upon supplies from 
the outside. But soon the land surrounding 
these newly established bases will be 
yielding fruits and vegetables the year 
round. Hundreds of tons of rich soO have 
been carried to the islands. 

The success of this first ocean air line is 
largely due to the intensive training and 
rehearsal of the men in their assigned du- 
ties, After Captain Edwin Mustek had 
made two round trips across the Pacific, 
he turned his command over to Captain 
Sullivan who had served under him as 
first officer. The other officers were also 
rotated from trip to trip, until six full 
crews had been trained for manning the 
Iwenty-five-lon Martin clippers. These 
men have amazed the world by the pre- 
cision and near-perfection of their per- 
formance across the globe’s widest ocean. 
When new lines shoot across the Atlantic^ 
you will find these graduates of the ocean- 
flying school manning the new clippers. 

Long before the twenty -five -ton Mar- 
tins had begun to fly across the Pacific, 
the officers had been rehearsed and drilled 
for their respective duties. This is illus- 
trated by a remark which First Officer 
Sullivan made to Captain Musick on their 
first actual crossing. 

^*Ofd stuff, this/’ said Sullivan, **We*ve 
flown this route so many times in training 
that Tve recognized every cloud we’ve 
passed since leaving ’Frisco,” 






Want More 
Game In 



Favorite Cover? 

B CahE H tSTCntlEi 







I F yem nDced a de- 

crease Id th^iupp])’ of 
Kjmc in yourfiivDcite cav«r, 
ynu will be interested in the 
Wcitcrn. t^lan to restore wild life and 
imjirovc youf fihoating. 

The Wcsiern Gnmc Rntoraiion Plan is 

h: 2 scd upon our Own Auld demo lutra-^ 
tion$. Simple, practical. Requires 
J»s time dud eifurt thaq. yqu 

Stare now, this Fall. Take a cen- 
sus of the £^ame in your bun(in|t 
area u itift you hunt. Then follow 
the ixiairuciinns iti the Texthook 
D t'Go me W Ltfiajiic ment , aeo t FKELl 
Mad the CuapoQ, 



EXTERN CARTRIDGE CO^^^ANV, 

IVpL, E.iit Alton, 111, 

Siind Toijf TEXTBOOK CF CAS-fE MANAGE^ 
XrfENT — wnJiCMC cfiaree. Al» full pirticuilari ot' tin: 
Weitern Giine Rcicantiwn FIaEI. 

Addreu 

Foit Q£ce BcAie. 




I 




-reAFcATBUr 
‘Few V BELT 
hio iw* 



AUrO ENGINE SPCEO CONTROL 

GOVERNORS 



Ta contrpl apm] ef tnalii^ oi k.-ute oT 
truck *Driof, rceudlfeu el Ipb 4 clumee*. 
irhjea tLt^ u A Hiatkiiuiry p-r pqnmbiilD 
IMjTrtf itlftut.. Fully rukmnMwdr No cuh 

dowD. Oavemor iiJeH] ranee 40(1 le 

aOOO R.P.M. Flee eiportunttj lew 
Bobd ioc Irec rlimlHn. ^flra- T^iuloe-Siultli 



llakuAd kCtHcJcl;. 

One.. Qetfi- ll-L.2iatVp. L. A. Ht,. Ijb Aaialfea, Calilarnla 



World’s Finest Sport 
r tn n VI Exoiting Fun— Kamiless 

Rovj'l lUo befit BV 0 rda(ln «n In ynUT beJJth- 

iL-irUirfMl. Utvetopfl beth bndy iPiiUnlnil. Harm- 
!f K l»«mse the eyriTur-Bteel 3 It. loni lelta lire 
Muliip^l v1th rubth^ biiltUMM. Cup ahaped 
Jiirnmnni (qaiiiJ ■nni^ija Ht nF two f-dli 

r -xunlji'^.ijd tfr UvirwtpdD bPutWt.Htl tUBB 
Dtdw' ffaw. 

LNeUSTHIM. PBOP, CO.^ n.*pt. UM, llfia firc-Mi^ay, HtW VQBH, H. 




Make Big Profits 

Filing Saws by Machine 



Starl In Spw Time- Earn Up Id S£ or $3 
an Hour— No Expariancii Noedod 

'^AEDftllltipcnitinE myFnlfi^ FUef ertfijrAymm 
Inwle«« btt.ttr than evor thla year/' rpoerts 
J. W. Vdtb. Va. A PO-LEV Autametla BaW 
FI Ira nlcs huTid, band and rlreulAr sairs 
perlEGity, fluichly, Nueyatmln. All c&eli 
bnalnwfl. no (anv*«nnji, 
lor FHEBPLAN, nnol^leaiLniL 



Sand pusicard 



FOLEV MFC. CO, 
11 Main St. H. E., 



1U6-S Fqler Bldg, 
MInnupolls, Minn 
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ATHO,^ - PORp^S - ARAMIS 




LOOK rOR THE LEADERS 
IN GROUFS OF THREE 

To-day three brands of £les are leading 
all others In ability to help hobbyists make 
articles of usefulness and beauty in their 
home shops* 

NICHOLSON, BLACK DIAMOND and 
McCaffrey — these three brands repre- 
sent hies that cut faster, leave a smoother 
Enish and last longer* 

Whether you’re working in metal or 
wood, you’ll do better work and have to 
buy hies less frequently, if you use Nichol- 
son, Black Diamond or McCatfrey Files* Sold 
by hardware stores everywhere, Nicholson 
File Company, Providence, R, L, U* S* A, 




A FILE FOR EVERY PURPOSE 



"With the Sea-Going Engineers 

{^ContinufM] from page S92]| 

The engine room telegraph is a two- 
way instrument. After an engineer has 
carried out a command, he pulls the han- 
dle of the telegraph around to match the 
position of the needle that points to the 
order* In turn, this swings the needle of 
the instrument on the bridge as a report 
that the command has been obeyed. In 
addition, a private telephone system con- 
nects the bridge and engine room* 

Aside from constant inspections to make 
sure that the engines are functioning per- 
fectly, the engineers have an emergency 
system of red lights on their main instru- 
ment panels, If anything goes wrong with 
the water, steam, lubrication, or vacuum, 
the proper red light flashes. Lubricating 
oil flowing through each bearing spins a 
little metal flag projecting from the cap 
and as long as the flags spin attendants 
know the bearings are receiving oil. 

When you enter one of the fire rooms of 
the ^‘Monterey,” you pass through an “air 
lock” that cuts you off from the rest of the 
world* The air in the fire rooms is kept 
under compression like the air in a deep- 
sea diverts suit to increase the draft in the 
furnaces. To enter the hermetically sealed 
compartment, you unlock a door leading 
to a small air chamber, lock it behind yoU, 
then open another door that leads into the 
fire room. That way, no air escapes. With 
both doors of an air lock open, you would 
hardly be able to stand against the gale of 
air escaping from the fire room* Each of 
the two huge fire rooms of the ship con- 
tains six boilers^ with an air lock also sep- 
arating the two rooms so the engineer in 
charge of one can raise or lower his at- 
mospheric pressure without affecting the 
draft in the other compartment. 

If the air pressure should fall olT com- 
bustion would be incomplete and the ship 
would start to lay a dense smoke screen 
across the sea. The engineer in charge of 
each fire room can tell the efficiency of 
each boiler without leaving his post* Each 
boiler has a periscope that projects light 
through the gas passes of the boiler and 
to the instrument panel* A clear patch of 
light in a periscope shows the boiler fire 
is burning properly, while if a fire is 
smoking the smoke is visible in the peri- 

CContitiUed pas« 142A> 
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Ilfffc’n itcEremlnbU^. tnir>rni!t |X>wpr Up to CO tl-Tp™ 
Guniiwct. pnrtalilp. Iricikl ftjr Gunj- 

pUlnw, pjnujHiUittkt iJevJtK^. veil 
drlllHni, EuirlciiEtLiriLl and triintriu?' 
tiiR' tuuliimeiJl, etc. Ffjr pom- 
piate UErurmnrlunp prices cnti dbta 
BbuwJciiir UtjT tt K K w IJniL will 
nov tor Uncir duI of ^arfn^t lb a 
few wcel^a, WTit'i! uh or aoO four 
local Ford UdUcTp 

ALSO K R W 
ELECTRIC plants 
110 or 220 vnltH — 20 KU\ AVCJl- 
able al^u lb same frame to pr'<j 4 ijif^ 
Hinjjifl pltOacH t liree pTlOSC or direct 
currcTu and oIao ob an are wcldcrn 
platlruf dynamn or with pulley Tcur 

e oWer ta.tc-of f , Speed 1£D0 

,F.M. 



17 Lock St. 



COST POWER 



with 



this 

KRW- 
ORD 
V-8 
UNIT 









BIG NEW WOOD LATHE at a 




SENSATIONAL LOW PRICE 
SPECIAL OFFER 



n-clri*-. Thl# weitvj 
util", itwl brJ, JnfJiiFii liTmffz 
[iipH^t uricn^. Hmitt ituLy 
piiui'l' [iw T.bflt, K*(m |iiBt w-wTT^ir iiikr Spur 

[iU.lv H-fH-r nn.iy rplDdU 'IUJUI'ioIh ipIndS 



.ujMnk, a I4ICP rlltd 

■Jlja 4 Uicli Ju-n tiu ^ . . 

TM rib'll S 111 . ]au. Prired i.tnuin(Ty hi w. Af rieiurn'Ur uwliidf A nl p r' e<Mir 



■"f ■ Hi lt» 

nii4i^ pullrri BErd id 4 turnlni rhlnrli. dlikiiiiUu witJjtli .1 JtQ |lta, pdiiil iiiiw 

Fit FH>-t r^lnlns. loir pri^a. N<it vL'l IhrMiiihBa^u^a, 

■lui sran PRODUen aai Phb atmi f 4irti*id. Uma. 




KUHN voun NAME ON 



WfTn THE — jB, ^m' 

ARKOCRAF 

ntOTECT VOUR TOOLS FROM THEFT 

ffrJiiF wltfa ilpf-Lrlfltr ■■nr P"«>5 -ut dnifu ob 
h‘iFd'.|Tl at|il Qn«-rt Minii and imIpiiihriiu, ur pivt 
niDul, Ilka '^#1.1 Iti* (1ft p*it"+ ft'rth j-rii ra [v-nrijl 

Cwmptvta Ovtfll S3.SD — Fiiiuld AnTPhtn 

Tvrrrraikiii llLiuri.rhu4 ■urtaUr Wrlla t*4|pr'. 

Amla wanlBd. 

Mtoauf rcN ca., sat? s.e. stirh If., Pami^. 




gerstner tool chests > 

rhilM tit IWit, Dbl RD[| |'Atr«ES|. 

ful- 40 Chum fnuu CtbdiVa 

GEHSTNER TOOL CHESTS 




Honeyt ’r 



LiV i.ji'rhlirq Lt iiinlL i 

Uj*« 4'1-f. viituiH tyf 



r Aiu 



Wrii* iu«»f far- FREE baah 



OTTAWA MFC. CO, lll3 Wood Sl, OtUwa, Kansas 




JJISSTON 



MAKES TKE SAW 
to buy for your machine 



In DissCon De Luxe Home Worksboji Saws, you 
;£ct DiBstDa steel and DifSton worknianfifaif>, of 
the same well-known standards, same ffuarantee, 
as the famous Disston Circular Saws used by the 
great lumber miLlSk You will take lastmg satisfac- 
tion and pride in ownership of a Disstora De Luxe 
— the finest blade madCi 

Df Luxe Ctvss- Ca t — Rip — Combinstio n 

6" {H** hi^lcl . . . 52.-H) 8*^ , S.120 

r“ h(>ic) 1 . * S 2 M ID" U" hole) * . . . . HiOa 



6" 

7 " 



iJj Luxe f follow 

<>S" hole) . . . S 3.90 

I H'* bole) . , . H.-IO 



Ground 

6" 

10” (h 






Combinathtt 

f “X" hole) . . 

' bole) > . » , . 



S4.M 

$0.20 




ALSO,— your dealer has amazing values, at 
SL2Q to $2^00, in Keystone Disston-made Circular 
Saws! Ask to see these Keystone Saw$, made by 
the world^s foremost lawmakers^ They will give 
you good service in your home workshop* 

Keystone Cross- Cut— Rip Combinafiott 

fl" (14" hole) . . * 11.20 8" VA", H" hole) * * * $1.68 

7 " iA'* hold * * P Il.to (Ji' . fr ^ ^ 

Krystoae Hollow (tround Comhiruttion 
d" hole) * 1 . 3L1(A> H“ hole) . * * St,00 

7" lA" hole) * * . S.VS0 10" k" hole) ***** SS OO 

/h CamadoM trii-ei stfifnir hithtr 




To Give Work Speed 
and Accuracy 

ate Dlaeton Saws* Toola, Files, 

in your home Tivorkshopn How lt> 
clirioBc* me, care for. tbrue bne 
tooli, ie thown ia this jrpEjT 
Oiaiton MunUAlk sent rKCC 

^UklL COUPON TO: 

HENRY DISSTON 
& SONS, INC* 
nU Tacoi^v 
Fliilailclph.ia, t). S.A 



Nsme — 

TYTtot u-Hfinfjr plr.nsc nirpiffort Pofinhtr Jfer demies 



nlSSTON 
SAW ^ 

,«Ol. «» "« 1 1 

VtAMU^^ 





U2A 



POPULAR MECHANICS 






/,> RADIO 

COMPARE THESE PRICES 
TUBE FOR TUBE, FEATURE 
FOR FEATURE, WITH ANY 
RADIO ON THE MARKET 



*AUTO-EXPRESSIOIIATOR 

Drios! bftck Ibe cxpr^mioTi ncKmMrity lak^n out 
La Lite iLuiJiu in trtuumhtLai tbe 

* MYSTIC HAND 

(A. F. CJ AUTtittihiicBljy Lk£Ur4 jwl ab>±tiLY wivb- 
dUL Udw at mrtrr IddIilb or Dth'TT CJidiirl^ 

-'MAQNA CERAMIC DIAL 
t VIBRAC0U5TIC SOUNDING BOARD 
® METAL TUBES 
ind I other CHOSLEY FEATURES 

TUBES, 44' Consok, $167.50 
TUBES, 41% 'CowU, $137.50 
11 TUBES, 41%' Comolo, $39.95 

# ^f0 9 TUBES, 41%' cimiDio, $B9.95 

Jt0 7 TUBES, 4D" Cen»ls, $59.95 

nj 1 0 6 TUBES, 39" Contoit, $49. 9 5 

I'r]*n flllibtly blclinr in Rvtky bidlI 

f^ROftlrKV. tnnrlB ^ klwAV*, R. 4 TTHTniatT' E»l ibp llicbnL 
vaJuc 9ii ndiii, ltt:ionly TlJlIurftt ihnttbf I'M? inudrl, 
Atv CrtfcLpy'p arhifivuTirnt#. b 4 ?»tit.Lfu| ^ ■ i*h 

twriiicikiu pii. pcicnm f-Mii HU4in r . pnd priced Lm 
yaq wbo demand 4bn bmt It jjriwi* you're p|(ipB(d to 
my, H«p J'niir CftMleV di4l?r Urilbjr . . . you vjl] 

Indio ynifV^ Rf'vf-T bc.rri trirfOK. 

THE CRQ5LEY RADIO CORPORATION 
Clnclnnotl, O- PowbI Croiloy, Jr., 



fMofMENg 



EMt 2Bili stmt. H«- YurttCh, 



ANY 




NEW LIFE 



FDR LIDHT MOTORS, AUTOS, HINGES, 
ACTION POINT or TOOLS, LOCKS, ETC, 



LUBRICATES— CLEANS— PREVENTS RUST 



ADVERmiNG SECTIOIJ 

V (Cantinu«ii Jynin pA^e 140AI 

scope. In spite of the furnaces the fire 
rooms are usually comfortable because 
“mechanical lungs** are constantly breath- 
ing in quantities of fresh air to malntam 
the forced draft. 

These days ships are equipped with 
brakes but the brakes aren't used to stop 
the ship. Attached to the propeller shafts^ 
they are called friction clamps and are 
tightened around a shaft to keep it from 
turning when an engine is slopped for ad- 
justment or repair. Otherwise the drive 
of water past the blades of the idle pro- 
peller might cause it to spirit in turn re* 
volving the engine. 

An engine room crew can make almost 
any kind of repair at sea without calling 
for outside aid. One of the worst things 
that can happen is the stripping of blades 
of a turbine. When this happens the en- 
gine is stopped and taken apart, the 
stripped blades cleared away, and the en- 
gine re-started. Not as efficient as before, 
the turbine is still able to perform part of 
its work. Burned-out bearings can be re- 
placed with hardly any delay. About the 
only breakdowns that would put one en- 
gine out of the running are a broken tail 
shaft or the loss of a propeller. 

Not only are the engineers in charge of 
the power plants but they are responsible 
for the maintenance of nearly all the me- 
chanical gear on the ship, The largo re- 
frigerating plant, the intricate electrically 
operated bridge controls, fire eictinguish- 
ing equipment^ and the lighting and ven- 
tilating systems, the elevators and tele- 
phone systems, are under their control* 
There are large electrical and machine 
shops where repair work is done at sea. 

A comparative handful of trained men 
keeps the engines of the “Monterey** run- 
ning, There are forty-eight men below 
decks, divided into three watches of six- 
teen each, which in turn spend four hours 
on duty and eight off* These include fire- 
men, oilers, wipers, electricians, machin- 
ists, and other specialized trades, 

“Men on board ship perform just about 
the same duties they would in the same 
trade ashore,** Chief Engineer Keene says, 
“There is not much difference between op- 
erating the engines that drive a ship and 
running a stationary steam plant in a city 
powerhouse^ except that at sea hreak- 

(Continued. tii pa:gfi- 144 A) 
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AMAZING IN V£NTION-N«w Rad h 

fttit Heater, Burns nir* 
Makes its own gAS, No piping. 
NoinsLalialtnn. Gives roomful 

of clcpi-rtr Mm'tni.tiTiv 

Iik 4 fUrtShine, tar 1 jli c«nti hdur. 
Hotter thli,n pias or elcctHcit; , l-lOUi 
ttiA coat, to liKbt and weratv. 

Hp ■mfllce+ aihea. P4o wjor., 

F^rtJihla— carrT ft Bnmberi. Low 
prieid. GuBXBntr^l, 

30-DAYS' TRIAL 

Liberal Offer* Try it 30 days 
at ouretpense. Write atonca 
ffn* ipccJaL tntrciJuetory* low-prlcn 
cITcr and na-rlili trial opihirLu- 
No DtaUrntiim* Send todaj, 
THR AKHOft LAMP CO. 
IZQl Hfchi StnvVi Akron, Ohio 



^OEHTSl 

mooev, 

^4 Vtfli 




\ appelii affpp b wJl 

Al iltQiivn; 1ii>e%l t*77H^E 

In};, rUlLflii;, rti^r.n^' 111 ^ 

“^^pr cti dtJ f'LabLUn, 

JF Tiwtilt: j t-i,'-* I alian.li*)- 

rli aJb tiAho j;ririi^‘i'k anil alatlcnjnrv 

^ tthj;r|i IMii n 

j pri.<|UliJ pBjf Uih: (KtiLijjii, 

ni'aiUiljli-. l-nrMeKl 

ThMiScm CT[ mir [iiTJt- 

'AWEnICAM HQTART T0DLS Cd., IhrCT. 
a.* whUflMil lii., CHfpt. *- 1 . u. T. cHy 



HULL AUTO COMPASS 



Don^t Ine^ time and Enonoy b; taklnK tlltl 
aTTini? rruiil JuicL itoiiiK nianjF mllei Dili at 

your way. This [icw AlRPLiANE TVPJi 
r:OMPA£3 Cc ti* tati tl J- TcEIb yaUX dllWilnin 
nf LravcL ta ti'lndalllolt]. 

dlofficicr. tJNLY tl.iiA FOflTPAliy, ic- 
ellltllnn <T-nmpeniiator+ BA TISP ACTION 
GUAkANTllED. 

If vour dcalar mnnot 
lupply you, afdfr dlrEct. 




BUILD YOUR OWN 



ELECTRIC OUTBOARD MOTOR 

Fmra aid juitd ECU? natnr, Wa ahnw 
/ Ty i'wU haw. iMilJd? diancy bUlKIlritf 

J/ j rorctncfn. VuriabiirepMil. iinht 

< — X. jr wrlRhi bimI BliotiL f ipcratca fmm 

H tbi lit boLirfi cn nrdlu.’uy ctoraca 
buttery. iJlaiB hrLnai coranlotp iiijiM and cataldE. 

I it 1^^ MFA, gO- 1B4T W- LftWC WlirwfeBpOT.ia. MlWtt 



Catch Fish! <% 




Rrffi. MInKp Wjlh Ollf 

THtw rnhiLnE Eaii'acdmcl stcel 
WIRE TRAP. Wmefcirnur free trap OfTER olid UBTRBiDC'aC' 
moE. SI Boirif nur fameua nah Halt FREE Id hmiTHliicp DiiT Lrapa. 

WALTQM SUPPLY CQ>> 3 ;SB 9 JUNIATA AVE.. ST, LOUIS. MO. 



BE 






BIG 3’/i FOOT TELESCOPE 

rwc:tkina* lO-l’^wcr. flmfia Baillul. Lye-PIcfn for vlEwlriE Sun. FH'eK. 
JUak*5^ jiiiatl SfleriiflriiJlJC. roBlnaid St.flo, C*tkl>. iihe PTclro, Ciior. 
BENNER & COMPA MV T-j ^0 TRENTON* N.J* 




Moke Money at Home f 



BflQit hushaqoms I n yaijf MfJlflr or Bhenl. EkcIueIvq 
nvwprocw. Pttisef, qulrker GTcnai. Alcinj 

maney for yoitl EnirmAut nap tEBud, IVc bLtV 
MiiahroatnA. Villilvr Fm flAik. ' 

Amermn Mmhroptn tnitmlrwi Ltd., DbbL 7 I7. Tdranlo* Oau 



Y’nii E?t rinci — TourfiHflniJn pn one — witboat 
ro!*t. I^f ita p]yp yau tba detaUn ofthj-i 
amiulnir Timo Toller* Aleo it ran pay ynii 

1ltk| Diiihpv hy ihirwini lii'TP Ni nlilujn ■U.uiiL't 

vir4 Nntliini [41 !).> y nrvidl Fiat 

GARDEN CITY NOVELTY CO. 

4 llt-B R«vanawa«il Av«*, Chtcapo, ill. 



II'VL'LJ 



MEN/ 



Tea and Coffee 




Routes Paying' 




ma 



Week/ 



ROUTES 
Going Fa^l! 

ii iirry hef orr 

f> ^ in r o n I’ 1 ' I ? ti 
^5 U|i yi’Ur 

loi'nlity. I. 

uh-^r 4 >‘?!jnrB f-'ive 
tE^purfr.l . \Vh,t- 

In 

ift'j - 1 ' ii r i I f-i I r 
¥lL!‘i In 11 ivopk; 
liiiby IliirfnrlL b 
S 7~5 in ‘I 



.'k. 



fOBDS 



GlMLH 



M 00 UCt«® 




Your Pflrninps l3pRin at oiicf?! 
ril hpip ^'ou fttfirt, send you a 
cnmplph' rniflit — po!«i lively 
pvprylhinjc ymi iu‘('»l=\nthcut 
iiioiioy risk (o you* rail time 
pjiys up to SlifkfK) m a week; 
Hpsire time up to in ti diiy. 
OWN A PERMANENT ROUTE 
WITH BIG CASH PROFITS 

Trn ainl CarTwr Kmilfst jjnV bic rosb 

eornlnfis Iw^nn.'it miwt buy 

iniHti and other necpsHtUen dally- Trtu 
call on A Tt^Eulor lint, of coneimiBEtt 
Jn yniir Ifwiiillry. nuonly llirlD lindit 
Itjif ThVer J-Ml fntKl pitni] Lieu AJbCl lioiiie 
EicccTSdftlBit, tJiKo in all |I|« coah And keep 
u biff ehnfp fttr yhup«|](. Brand naw 
r*rd Tudnr S«dAni given prodocan 
■» A bofiuf In addition to raah prof- 
ile. ddmpletD delullit Mhl 
|]T freo* 

SEND NO MONEY— Jdit Tnur 
Nam* 

tf yni] fire nut nf a job, *r n**d *vEra 
fnen*y to Iiplp pny billy, buy rloth- 
inc, imy nIT the nKirUMfpe. buy your- 
ixi-H it botfut— you (1)6? be )LkHt Ihc 
[» r-’iti 1 am IfMjklm? for, Riiqb mC- 
yi-iiif PBtnt — nn ninrioy — wi I eao 
l.yy Jill the taeta bpFons yoU, Ibon 
'. ['U ran decide InrynuttiEir No 
H",titriencir nmiiHl. Tlilny^lay 
lio-money-rlsk rrlnl. Hexiu 
iiAnifl on rtmipon nr f>^nriy 
poHt-canl for contDlete do- 
Ukl]» rrrMi; U 4 > niullEiatioll. 
Act At tlllClCL 

ALBERT MILLS 
^754 Mvmn 4 MlN Av*., 
Cincinnati, Dfils 




ROUTE COUPON 



ALBERT MILLS, ROUTE MGR., tTS4 Monmouth Av**, 
Clnclntialt, Ohia. 

WUhoiit ohllpallori to my. riMh fri'efAct-^ ahcul your Tea ami Coricc 
lloiite Ptan. Tell me how 1 cacl ruAkcf Up To StlO In A week iLUd pet a 
Ford Sedan tu a bohua. 



JfAME.,., , 
AI>JjnLJT*S. 



rl’lcuec ftflnt or irrltc jvIjUnly} 



ll 7 [td wiitin.iT pkfj^r uiiriTt^ldn Papulfir JVcc/ifmlrj 
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PROJECTS! 

Us«fuJ and Inexpensive to Build 

20 prize- winniiniprojtcla for you lo cliooge 
frtim. Kayak caxicw. Modem End Table, 

Portable Bar^ Bridse Table wfih mJaid top, 

Modcmi^ic Clock and 13 Others. Some 
shitplc, can be built wit h band tools —others 
more challenging to your skiU. All axe in- 
eluded in the Ft« Inject Service of the 
famous CASCO heatproof, waterproof glue. 

Here's How You Get FREE Plans 

First, mail coupon below. Vou fiet, by re- 
turn mail, free folder fully describing these 
20 interesting and useful projects. Select 
the project you want to make NOW, Then 



buy a 25c (or larger) ca.n of CASCO* 







Mark your choice project on the green -t' 

ticket in cam That entitles you to FREE plana. No extras. 
Plana come complete, with exact working direction^ and list 
of materials needed. This FREE Project Service is designed 
for YOU, Take advantage of it. Fill out this coupon and get 
your cao of CASCO today 1 

Hartitparet PmnK Luntbrr Ifeu/ers sell CASCO. 

stick this coupon on 
penny postcard. It 
will bring you folder thot de- 
scribes 20 Casco Prize Projects, 




FREE 



CA.SETN COilPAMl" OP AMJSaiCA. Iwt, 

3JS0 Mu1[,«b An, |>.|,L. 1'. U. 1130, V^xk, X. T. 

FIni u >1,901 rttBE l*TDijKt 9»Frl«, 



FREE — I’hdils Magazine 

— A gnld niiae of scientific news. 36 big 
pagGa jam full of eieiting pletuxes. Free if you write now. 

Ths A. C. Gilbert Oo,65S Ertetor Squars, tl«w Htven, Conn. 
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AMERICA'S^ FINEST 
ELECTRIC LANTERN 

^ S llcbtii on a. liaigiilri netln.? 

Ft. ilia h L 1 mtri front 
riH^iwiOr: lirOiiiE ltnod.U|i;bl rettiTk lup. 

BO fo 100 Houri Light froin 
One 6-Vo!t Dry Battery 

Tlin rufmt irfjTTcrfnl, i«rfrriri.'iili|tn»lecmci 

Jj'nlEi*fll tij|* Ail ill '■'it'* — f’iLTnpi-nn_ 
IfnirJnc Ilf liiHiio* HULTida hi. ( n- 

brvukaole li-ns. At h^ilii-L, li 4 rj'"-ArL', cJw 
trinj.1, ili^a.h'r>. «r irritti' 

0£LTA ELECTRIC CO.^ Hbrion, Inij, 



G i N U 



'LXSj BATTSnr 



ADVERTI 

\ (Continued from page 142A) 

wns must be guarded against more 
' carefully, 

** A sea-going electrician throws switches, 
runs a motiGn-plcture projector, or re- 
pairs an electric stove in the galley just as 
he would on shore. There is not much 
novelty bctiveen a water pump or steam 
line j;ust because it happens to be on a 
ship. The hardest work of the engineers 
is done in port. When we are under way 
we simply operate the engines and keep 
them in good condition. After we dock we 
have a chance to tear down a condenser 
□r make light overhauls that might have 
interfered with the ship's schedule at sea.*' 

Like the captain, a chief engineer stands 
no regular watch. That means he is al- 
w^ays on call and often gets less sleep than 
his assistant officers. In foggy weather and 
during any maneuvering he is alwrays on 
the operating platform, overseeing the 
work of his engineers as they “answer 
bells^^ from the bridge. 

On small ships the bane of the engineers 
is the heavy storms that pitch the propel- 
lers clear of the water. In such storms an 
engineer must gauge the lift of the ship 
and spin the throttle dowm. every time the 
stern lifts, to check the engines and pre- 
vent the propellers from racing* Other- 
wise the vibration is apt to damage the 
engines and propellers. Such storms hard- 
ly affect the large passenger liners and in 
case such a ship should pitch its propellers 
[ clear, automatic governors keep the en- 
gine speeds down. 

Just as in getting up steam, stopping a 
ship's engines is a long job. This time the 
purpose is to cool off the power plant 
slowly and evenly. In the home port, when 
the telegraph pointers down below move 
across the dials to ^‘Finished with the en- 
gines/^ the engineers kill the hres under 
all but two boilers. These are needed to 
furnish steam for moving cargo and to 
keep the auxiliary power plants running. 
Then the main steam lines to the engines 
are closed and the last wisps of steam are 
drawn out of the turbines* 

But the engines are kept turning, this 
time hy means of small electric jacking 
motors geared to the shafts. For another 
hour, also, pumps are kept going to circu- 
late lubricating oil through all the bear- 
ings. Finally, the engines cool down and 
the pumps and motors are stopped. 
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Does Your Bathroom Flush Tank 
Waste Water? 




Flush tanlij ai this ufamtt a quartsr to ar4lr-jlajf 

ffotlon o/ water time thmy are frip|9c^ 



Even though every valve may seat per- 
fectly in your bathroom flush tank, it may 
be wasting from Va to % gal, of water ev^ 
ery time it is flushed if it is of the type 
shown in the drawing. Note the curved 
copper tube running from the trip valve 
in the supply pipe to the overflow. This 
tube passes water to the overflow w'hile 
the valve is open^ its purpose being to 
ease pressure and reduce noise. To stop 
wasted water and still keep the noise at 
a minimum, remove the tube and relocate 
it as indicated by the dotted lines. Then 
partly close the valve under the tank. It 
will take a little longer to All the tank 
when the valve is partly closed, but this 
is not objectionable in most homes, 

— L, H, Georger, Buffalo, N, Y, 



Wood Turn Button Kept Tight 
by Rubber Lock Washer 

The tendency of a wood turn button to 
loosen and turn from vibration, wind, etc.* 
can be prevented 
by putting a rub- 
ber w^asher under 
the screw head 
that holds it in 
place. Cut the 
washer from a 
piece of inner 
tube and drive the 
screw snugly 
against it. The rubber w*ill maintain a 
light pressure against the button regard- 
less of whether it swells or shrinks with 
W'cather changes. 




NOW-A Genuine 7 -lnch 

BLACK & DECKER 



ELECTRIC SANDER 




THE NEW 7^INCH JUNIOR SANDER sav« hours of 
work with aondpepcr* emery, clr. Mnk« 
quick vrork of tucH IoIm hi and smoothing wood 

QT metal Kurraceg; Temoving paint and rust; grinding and 
unoolhing; wddi and custina ridgei; rubbiHE down nrw 
lacquer with fcilt Tubbinjf padt paliBhi^ m^tial, etO+ Uni- 
versal motor operates ob A. C. or D, <f. A freat tooL A 
great value. Only $39.50, 




LOW PRICED B & o DRILLS, TOO 

Vi-INCH JUNIOR DRILL; tnilt 

drills for drt-Ulng up Ea holes in sted, angers for 

drilling; up to 1 ' holes ia 
wood. Also drives Block fis 
Dec kef Hole Sawa for ci^t- 
tine clean, round hole* from 
^ 4 ^ to a '/i* diameter in uny 
materiul a hacksaw will cut. 
U ni venal motor.Ooly $35 .DO, 

U-tNCH JUNIOR DRILLS 

i^ves twist driUi for dril- 
ling up tn l/t' holes in metaJt 
augers for dnlling up to Vi' 
holes in wood. Also drives 
light wheels for grindinj^t 
bufUog, polishing etc. Uni- 
versal Motor, $ 19 ,S 0 , 



MAIL THE CDUPON TODAY for Black 
Decker Catalog and name of ncarcit dealer where 
you con oce these and other Black tt Decker toots. 



BLACK a DECKER 

ITprA/'j iMtgest Mntfn/actiirer of 

PORTABLE ELECTRIC TOOLS 




! THE BLACK a DECKER MFC. CO., 

I tXX PenrvtylVAiila Aw., Towtort* Md. 

I Please send Free Catalog showing 

I Juninr Sander, Drills and Other tndls, and 
1 addrese of nearest B Ik D E>eaJcr, 

[ 

t — 

j Occupation — 

I Address,,. — . — — — 

1 

j Cfry Sfafe.^. 
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first n^rn’ Hill says: '‘Paid for liome with Ruj!- 

Washer* Earned SSfi fir,it day"*” Fr«l Panlwin saysn 
“iMadc S99 in lO^i hours/' Ifany mherj tnaltc S125 to 
S2DO per wtrL. Thnusanda eom[nf quiclc, easy 
tjrQfitH. Electricity doe* the work* Fini:ihciruEa 
like new* on cuat-omer'a floor* Hundreda of ciu* 
tomerd in your vicinity and noarhy towns. 

EASY TERMS 

coufpfflrnt. Pay part down— balance 
mun Lilly. No ah^p U*cd by tie United 

StMca CiO vent misfit and Maticr Hotel Syatem* 
Mnnulactimd afnee IVIS— 4Vvry ttkachiae gu4Lr- 
4laLLi±tli 

FREE BOOK 

Send today (noobliEatiQn> far booklet illiw- 
tratiinn Rug-Wu^ltcir and tcHlns hoW yoa 
can earn iBrce pronld at priecn belo'w' 

Otlier melhoQB; now you ean^bulld 
pper±Ajt4i«-iityev-around baunoflo; 
and liuw you can pay on easy 
terma. Enjay a larger lILC^OB^e* 

Write today — NOW* 

VON SCHRAOER MFGp COp 
10-N PUpitvcIna, WlL 




MAKE YOUR OWN VENETIAN BLINOS 

CoInplEte JittHlruetLotl bemk Qhnwii bow wiy yatl 
CJLh mAte tticm IH your own borne abop. Pctnt^d 
aniy 25c. We fumlNn hardware, laddct-tape and cord 
at amaijng dlrEcl-to-yoU low priCa. Coat of book 
apellijdaitaliiiit hmrdwaJTE hcMit II puTctiAsed iTuitt US. 
Write To 



o-dAV 

HESTaN 



& ANDERSON 




NEW Ught weight Painl Sprayer — Only S29.50 

yk H*F* MdIbt ACHO VpHk C)£1 ki-^ completk 

■Utitrt, etijf Bjy Ifl iimLiit krr*F[i.T, fiirn-Miurr, miuktAri, nw- 
rli LniS-Jr— -a^if^ian — bi li iiUm-i. FvCirq'vi^ BI'OTPP, M'-hr4i|p, 
UrMtitLkJn, Oflei HulJ||r|)|^, pt*, ^mnlL FnnHWCE. -ClTTi anj* 
trlirtA, avirkil. iinLr 44 111-'- 'E'nmHiFl*' vil k itptRF Gub: I [t ft. 
][>*«■. rCTUrV GOA RAN TEED. OnUy tvti hi I.a.S. Gl.lrun. 
IS tin rinp-i-Ui R*4»[m O p D. w wnd (ot Firs CacuLu, 
lOEAL PbMr C 0 ., HI WbbhkwtbB * 4 *. Ckl«ub, III. 



FOR PLEASURE 
— FOR PROFIT 



LEATHERCRAFT 

Now you can net "EASCO" f’nmjjfrfe Ltuther Work inn: 
Outfit itirluilinB m’Pry thing: TtM?!*, MntnrittlBH TintiniC 
riye*» PattDJniff, Work Vlork atid F.cuiy lonlruCtjoliat lt]1 iu 
ntic baudy package If your dealer is sold out. neTui Two 
Dcdluf* for jrnnicdiulc delivery* or p:iy puHUniUi wlitm 

pnckuKC arriveii. iSlUiafuctidfi itUUrunteetL 

E. A. SWEET COMPANY, Inc. 
r-n $tat> StTHt, BiRfhamton. M. Y. 




FUB.FISH.CAMC, 



FUR— FISH— GAME 

iA Uio TRfliTTnine roil Ih>™ b»ii lcn>k* 

Inff Iiw, ai n eric* ygn r-An ncfra-d tu jiar. 
Edltmi liy Uic Well kno^n unWocirBman, 
A,. V'* IliinUne:, F-F-G conutnc In tneh 
TTiDnUily Lbruf 6 4 In 1 iJG p|>. OT lA-^cInat- 
|riu, itiF|t]ln[j, Lplic- aLarliFB uf the Oi 1 1 it'Ai'jin 
ilOUlbRIC with HUNTINfi. FISHINO, TRAP^ 
PINS. FUP FARMIND, Ollob, and Ainmu* 
hiliun. Camping. Wj>irf.rrjirt, bnn*, fnem 
mil Fijx TIuiiilni'. Fur ^nrhc» jind I'rii’CM* 
New llrdiunpd prirt mi n*WKiliirul"»— l-'ic a 
nifiy iiY a I .+hO a yii-jir. .Have irmni'y by 
■vniLikir yimf ■irder TOD-AY fpr nur 

SPEtlAL OFFER 

* FnonthB only tejlt — 

' iU|ii(H!i yag ■](ji:i ^Uv 

F'llp ad, fiUitifi nJilr^Af a gif Xf tltl iHlA 
ran A. fifoinpj nr .if. (K Irj 
Ifil C* Long Su^ CBlfimbMap O- 



^ The Latest for the Hunter 

CCantlnuod fentn PBg* 734 > 

blind when a bone chilling north wind is 
blowing^ and lor other sportsmen who 
miisrt face the elements^ this heat pack 
often is a life savor. The pack is a square. 
It has a cover which buttons. When you 
\s^ant heat, you add about two tablespoon - 
Fuls of water, shake the contents of the 
bag until it gets v/arm and then slip it in- 
side the container. It will generate heat 
for many hours* On very cold days, put 
one of these packs in the front of your 
hunting coat to w^arm your hands between 
shots. 

The real test of the hunter^s outside 
clothing is a snow or rainstorm on a cold 
day* It's fairly easy to assemble enough 
woolen underclothes, wool trousers, shirts, 
sweaters, and jackets for warmth on a dry 
day* But let it rain on a chilly autumn 
day and the hunter must turn to a differ- 
ent outfit. In a rain or snowstorm, the 
neck and hack of the head are the first 
places to get wet and chilled. 

To outwut the elements some rely on 
two equipment items* First, there Ls the 
parka-style rain shirt with a hood over the 
head. The second garment is the water- 
proof hunting coat that has in the collar a 
small compartment containing a water- 
proof hood. On a fair day the hood is 
tucked into place on the collar where a 
zipper arrangement keeps it out of the 
w'ay. The parka rain shirt is a one-piece 
garment that slips over the head. It is 
made of heavy waterproof material, but- 
tons around the wrists and has a hood to 
cover the head, thus keeping the rain from 
I running dowm your neck. 

Keeping shells, lunch and matches dry 
is a problem for the marsh or waterfowd 
hunter who parks in a blind for houns at a 
time where the wind and driving rain 
have full play* There is available a metal, 
waterproof shell box, oblong in shape, 
which costs about as much as three boxes 
of shells. Besides shelLs, this box will ac^ 
commodate a small bottle of drinking W’a- 
ter, extra matches, wooden duck caller, 
smoking necessities, an apple or orange, a 
bar of chocolate, and one or tAVO film packs 
for the camera, Last but not least, the 
handle is recessed so you can use the box 
[or a seat in a blind without "furniture*” 

One of the most practical things for the 




POPULAR MECHANICS ADVERTISING SECTION 



WA 



i 

waterfowl htmter is just a piece of heavy 
cord. Tie it to your duck^ goose or crow 
call and drape it around your neck or 
youVe going to be hunting for it continu- 
ally and it will never be ready when you 
want it. 

It’s amazing how many pheasant and 
waterfowl hunters apparently have every- 
thing they need for comfort and then are 
in a dilemma as soon as a couple of birds 
are shot in the field. The reason is that 
they have no way to carry birds. Of 
course, most hunting coals contain big 
pockets for carrying game. These are very 
serviceable but many dislike the drag on 
the shoulders that results from putting 
birds in the coat pockets, so they use a 
game carrier. This puts the weight of the 
birds around the waist because it can be 
worn like a belt, Tliis carrier has small 
loops into which you slip the heads of 
game birds* 

For ducks there is an inexpensive raw- 
hide carrier with five thongs on each end 
and slits to loop over the heads of birds. 
If you have ever tried to walk any distance 
carrying game birds you know how heavy 
they get after the first 200 yards. By using 
one of these carriers you can balance the 
birds on your shoulder easily. And it 
practically never wears out. 

Last but not least, one of the handiest 
things for the upland game or marsh hunt- 
er is lust a lar^e belt or pocketknife. 
Often on marsh hunting trips you must 
either repair or build a blind. Without a 
big knife the job is not easy because you 
cannot gather many bundles of tall grass, 
weeds or willow branches without a knife 
or small belt axe. And with the knife or 
small belt axe, take a waterproof match- 
box that will float in water, and a compass. 
No deer hunter should be into the woods 
without these. That waterproof matchbox 
is protection against the possibility of go- 
ing without a fire some day when things 
do not go right. With a knife or small axe 
and matches one can face many an emer- 
gency in the woods. 



CP()pular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self-addressed envelope. 





ELECTRIC SHAVER 










CLIPSKAVE giv« you new shdvifig com* 
fort dt d new low price. With it you can 
ihdve the heaviest bedrd smoothly and 
closely, without the slightest irritation. 
CllPSHAVE massages while it shoves — * 
it trims sideburns, mustaches and beards 
neatly ond cleanly — and it con't efog. 



lO 



CLIPSHAVE econo my starts with its cost, 

, It soves you the expense of blades, soap ^ 
and brush — and uses only a few cents 
worth of current yearly. Buy yourself 
* permanent shoving comfort — get a CLIP* 

‘ SHAVE today. Operates on A.C. of D.C i. 

Your dealer will be glad lo demonitrciT* rhii ^ 
n^ervelous shaver. If he con^t supply you, send 
$10 direct Lo Dept. 0. CLIPSHAVE, Imc., Pori 
Chester, New York. Money* 

, J bock guOfantee, 



I CLIPSHAVE, INC., DEFT. 0. PORT CHESTER. N. V. [ 

j Fliaia und me e Clipihave in peynient for which $10 a | 

I endfwed. It ff Mnderrtood that iheutd I rrlurn it In goad I 

I .... . I 

I canditisn wjfhm 30 dayi, my maiwy will be rsFundail. ( 



sTfticr^ City stAt£ j 

I 
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de^! BUILD MODELS 
in half the time with 
BOLTLESS JOINTS 






It't Jk«en to build modeli wtth M«tc»no- 
MorcKrmft. pBrta Juflt tnap tagctber, AilcJ 
muddi ](huk biir and minThLflctnt because 
parts are brilliantly llJllabed ill red^ blue and 
nickel. By uJli means risit your nearest toy 
store this week and ask to see this erand 

Hew CQCuLnjctjoa setl 

ECCANO' 
fRECRAFT 

# S<B^ foF big, 16 pagSf beautifully Illui* 
fralwd faooklsl of m oda li. It's yours— f rsa J 
Note tho big $5 s«t wirh dandy motor J 



Tbe bleccadn Company of America, Inc. 

Dept. 0-9, 200 Firth Avenue, New Yurk City, N. Y* 
Please und — free — beautifully Illustrated 16 pa^ 
booklet ot models. 



Name. , 
Address. 



YOURS . . . 


Trial Sampl*of CASCO, 
the amaEineheal^iroDL 


FREEI 


waterproof Oluei««»and 
Home Repair Guide* 


riiLCi 


iH'- 




Yodf nSms sndaddrrsstn o p«nsT I>wt- 
card. That's al| you da to ifGt a irener- 
Dcu Hinnle — SDOiurh to do a 
rvpair ic* . . . and wnTince juju that 
CASCO la the Ideal idhesiva 'er-nrit^nt 
fer bocHhold repain. 

CASCQ Is onIDce anytliici; ycu've 
ever Deed. Enttrclr dcW la nrtien. 
ebemlpslly, Hki^ Crnaent, Unaffected b? 
moisture, heat, ahoclc* or jan. And ycD Dbly have tnda the 
job ODC«— bersuae uAen CASCO, it rtatfiAied. 

But prove H to VDUTielf . « . at PUf Send TODAY 

for vontFREE sum plv r The casco Gluinjr Culdic — S£-paa!e 
Illustrated book.— trill all about this new alulnu p raciCES, and 
KiTesD wealth of prac ties I mcf.baied on the cxperlefioetal 
inanT utisftrd woodworkers, craftsmeD and houaeboMera. 

Hordwartf PeJnr, Limhrf S*tl CA^^^0 

CASEIM COMPANY OF AMERICA, Inc. 

350 MadiSOit Av«..,Dapt. P,ll.1138^ NawYorkCHr 
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Lc Spin Shots of Table Tennis 

C Continued from, page CTt!) 

return in that direction* After a little ex- 
perimentation you will be able to handle 
these tricky serves with little trouble* 

Sidespin serves are a valuable asset to 
your game because even though you donH 
Ecore aces outright you have a good idea 
where the receiver will return them. If 
you know approximately where the ball is 
coming, you can get set to smash it for a 
sure winner* 

Another effective serve is the chop. You 
do just that. The stroke starts shoulder 
high* Then you strike down and forward 
very quickly, keeping the top edge of the 
racket tilted backward during the entire 
stroke. This serve if properly executed 
will generate a lot of underspin on the ball 
and your opponent will be almost certain 
to stroke it low, into the net. Be sure to 
hit the ball crisply, using generous wrist 
action. DonH peck at the ball, and make 
sure to follow through. If the other fellow 
pulls this serve on you— and you should 
be able to mark its coming by watching 
him closely as he serves — simply aim the 
ball farther ab|pve the net than usual and 
keep the blade of the racket slanted back- 
ward. 

Although finger-spin and knuckle-ball 
serves have been outlawed by the United 
States Table Tennis Association, they are 
still held legal in twenty-three other na- 
tions affiliated with the International Ta- 
ble Tennis Federation. While they may 
not be used in this country in official play, 
you can have fun experimenting with 
them and using them in informal contests. 
Practice will enable you to develop all 
sorts of weird varieties of these devilish 
deliveries — serves that will drive many 
rivals to distraction. 

The easiest finger spins are the knuckle- 
ball types. Place the ball between the 
thumb and fingers of the right hand like 
a marble* The ball should rest on the side 
of the third finger and is held by the 
thumb and first finger. Now shoot the ball 
like a marble with the thumb doing the 
propelling onto the face of the racket. 
W'hich is in the left hand. For variety 
change the position of the hand and the 
angle of the racket. For different spins 
the ball may be ejected by the thumb of 

fCmitiiiUFd tfl ISOA} 
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United Air Lines' new Supcrliners ere powered 1 
cylinder Prntt & Whitney Knffince each dcliverine nSO hone- 
power at the take-off* E’tonioil Motor Oil it tiscd rrdusjvely* 



Unit^^s experience in flying more than IQO million 
miles proves Pennzoit gives motors an extra margin 
of safety and reduces operating costs. You can get the 
same Perinzoil — * and the same protection — for your 
car from independent bonded dealers everywhere* 



IEWWIHS!I 
ACROSS U.SA.! 

The most powerful land planes ever 
designed for passenger service in the 
United States! And these new United 
Air Lines' Douglas Super liners use 
the same oil that gives your car an 
extra margin of safety — Pennzoil! 

Penn^oil motor oil has an exclusive 
tough-film that engine heat and pres* 
sure can't break down* Result; Less 
engine trouble — - valves and piston 
rings stay clean and seal in compres- 
sion. Your motor runs smoother, 
uses less gas and oil! 

Pfiin. QH frrrnJt N* t 















PENNZOIL 

f 



MORE MUiCi or SAFE LUBRICATION 




STRIPEYOIROWNCAR 



Advi 

H'l KiPK. 



L'lm. tlrdpA J. far vit'li ^ ROLtf'A-' 

Vmu inn M¥v thn ri'ii''? ‘■'I ¥"‘ir 
#Rrirbi< i>^tt uritil I’uru imiiniry cliaLri* ci^Firr-. 

nllr Luiirh-J Tullv'r J>'iwiiiL»IiIh 

nuc. P^Liil,. 3D.rniM-r. fBUntl or vainii»lL 
uiyT tif Slrli|iit *4i}t|F, KUHlirli-. 

i>iiili'r iiitHiijr >ir wjiJ 
HUrTpr. K.i*lri..iJ. tl -Ml. 

MODCRAmNDUSTRlES, &epr.Pll.l 3 « H. KiipJia CmCAtO. JLL 





CLAMPS 



iar HOME WORK STROPS 



■li- 



nr# Al^rul 
ir ri.v (oni.n'Ui 



£f«fiPFl] tl fJfl fiFT 
fl<Ki CIjjhj p 



ADJUSTABLE CLAMP CD, 

431 N. AfhUml Avf*, OHICACO 




FONTMllUTlfMS 

STilMilD 

flH» 4^hnME.)r 
lIlLllipF-WHlIll 
ihlnUMHItl IJF' 
CA. 7 ritO'P t'* 

111 uri-' -iti, 
Ltr ami 

up- 

CATALOG 

FREE 




I jiw 

I 

MltimtCLt; 

Itl^LUlf^ IhhI.. *I.<J1LL 

J«L 5ChUl.En, 



j.-bu vrftnL lo inuko 

aL niirv. 

C-inCirtAnti, Ohio 



'Wh€iV trjffbiy iiirnfpnjE /^o|jri/nr .Veeftanivs 




WRITE loT tFiL>54i \njoksz H) Ttit: J 
llume Worki3]<tp./ivi^,' IJJ VVh*t ta P 
SlljiltitKOn Ihe 1_ 
\ liun A Lb cii£, 1^0 . £5r . Cain 

or EtnmpH Any Sautlk - 

Uend t.uilinjf Luthii -an 

\ •! evy turmrt . I'rieifii T75 np. i.L 
yor Ccr/n;f(?fl ii , 



SOUTH BEND LATHE WORKS 



WHAT TO MAKE andkow 
tertfLoAe it ON A LATHE 



35^ MAiiliVCn Solrih Send, Indian** U.S .A* 



BIG LEADER— SELLS ON SIGHT 







Ftiur-ui- 
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‘ {Continued from pasc 14.$A 

the left hand onto the racket, clasped in 
the right. 

Still another variation involves holding 
the ball between the pad of the thumb and 
the nail of the middle finger, which in this 
case ejects the ball, Or hold the ball be- 
tween the pads of the thumb and third 
finger. Now snap these fingers and this 
will shoot the ball spinning into the air, 
As it comes down, bat it with the racket 
and the rapid spin on the ball will give 
the receiver something to worry about. 

But there are other tricky spin shots 
besides serves that can be used to advan- 
tage during an actual contest. Here is a 
real fooler, a shot that can be employed 
when you are on the receiving end of a 
serve. Some call it “Old Faithful” because 
the ball shoots high and abruptly into the 
air and reminds them of that spout of wa- 
ter in Yellowstone park. 

It is easier to execute this shot success- 
fully when the serve is delivered to your 
right or forehand side. Hold the racket 
pointing forward and lilted slightly back- 
ward, As the ball is served toward you, 
advance the arm forward and contact the 
ball with an upward lift on the half- volley 
or directly after it has touched the table. 
You sort of scoop the ball. The upward 
movement will cause the ball to soar high 
in the air, and the forward impetus of the 
stroke will impart excessive underspin. 
Try to so strike the ball that it will land 
just over the net on your opponent’s half 
of the table. If you can do this the under- 
spin should be strong enough to make the 
ball jump back to your side of the net 
without the receiver being able to even 
touch it with his racket. This will score a 
point for you even though your adversary 
finds it impossible to reach the ball. This 



5e// DflUSaWEAR shoes 




and make BIG MONEY 
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return of service comes as a sensational 
surprise. It is not an easy shot to learn 
but if mastered it will give you no end of 
satisfaction. Of all the trick shots in table 
tennis, this shot probably is the most un- 
usual and sensational. 

CFopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
Ihis information is kept on file and wiU be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self -addressed envelope. 






POPULAR MECHANICS ADVERTISING SECTION 



mx 




iAV- THI& 55 MU)Bt unF. iTf 
THAT R[IV^n4AT£>F4 SURE 1 
POCi MALE A tllFPEF^EA&E 



I'W % 0 -£ 4 -Af’lT ' 
WOnitiP' i 
p,fV£Pl F«C 

WhAT a LOAO OlT 
OuR VuNPa ^ 



HOW 'O'A OAV^ wasn't 



*HAT lAn be The mattes,^ 
li JOE lt£*lLy DlJMB’f 



■ kCJNiEHii ! JOti BRii 

CMCHJ'uHi WHIf »<i 3 ir TftT X 
HE'V.-.PMOTON PORtABlL? It 
HW .wtLPEO OlHER EhiUOREhSJ 
fMRKi Ai WUl-H Ai 14 'jt 



FACTORY-TO-YOU 

REMINCTON NOISELESS PORTABLE 



HOW 



10 < 



A DAT 



/ a liramj^ntw Rcminflton NoiFeln'ht'crC- 
nblA^for only If)« ndiiy, ItM Ji^ihtnlnj^-tqALMfe’ 
Hon Ia bo quiet tb«t yuu oin tyifs Anywhtfi-i; At 
Any ttmd disturb^Fiit cthcrrH EjtnudELnl 

Icnybaiurcl. VtirlAblo linu spacer, ckMifali* sblft 
key^ AotOFtiutk ribbon rtvemc. Ewiylhinir 
you ncvil lur cumidt^^o wrlt 4 ntf oqiiL|i[ncnt» 



PLUSTHK NOrShXKH^^ FlirVTUHE! 

Yod don't rivk a |ib'nny+ Vcili eun [ZK't tbia 
Remitiiftcih NolAL^liftiS Puriabtfi ilirx;rt fhjm tFiu 
fRtrtarv fora TtlN-UAV TliiAL, If yuu 

don't think it h^ thu flrn-wi iHirtnblt! yiHi bnvt: 
U£ 4 ! 4 . fetid it btii-k at our WK 

PAY ALL KHirPlNG ClfAltabiS. Of ke^p 
it Mnd Fmy for it at only Inc A DAY, You unt 
a typlHjir cuui‘B« and carryini; cuiro nbj]atnti;|y 
Ort tbn ftlll deiniFA without altHiftatlbnl 
tJljp out Ihia cuui>on Hjrht now ^ on tl mnii tnday t 




FREE TYPING COURSE., .FREE CARRYING CASE... MAIL COUPON 



TEN-DAY 
FREE TRIAL 
OFFER 



GREATEST SAfrOAIH IN J.O TEARS 



ffetnlniirtoti Ruiul tnc., 
SI& IPouTth Avunun, Neu- 



Dept, laSK 

’Tell p^, wlEiwitit obllfratloti^ how to irst 



■ork.N. Y. 



a New lU'mlnBton NoiitE^jtti l^cittn.hlc. FPro 
Typinif Ooiirac and Carryintf Cjiat;^ for Lite 
a dny, Send ralnlofrue. 

Nami- _ _ 

Mrtdr'.- 

dt;. Sant*'. 



THROWAWAY YOUR AERIAL! 

'jSI, >J('w ncinntinc irtlTirlpTr F CTulthiy cnnin^ tTm 
Warrm fniniMurt Anti’niia tn yoLir mi]ln anil dlv 
I'Ortl ynur ulil ni>rtal. Aa iTticid. uf brlTrT VullLtnr 
iiiirt trtrptlnti AlifKJLTT’KLT GFA It A NTKKIL 
llcduQin tiulSu. f^UTi'l pet «Ut Of order. s^ialciJ 
FtaheUtc Caifc. :t Lh. by Ht- I'rlaq 

mat paid. Mabry rcluadctl If bOt tsutlsnsd- 

DealuTB Wunted 

WARREN ARMATURE WORKS, D«pL A, WARREN, OHIO 





EXTRA MONEY 



$ 



Start a Mail Order Business at Home 

No qiprrLelbca nuum-*). Nn ntuvaiwl ii]f or hou.w to l!ioi|.w 

M'lllntr. Work \n ynqr onfirr tlinr. tippurTiibJly to t)i|]|c| a 
■ ..... 



well 



Strletly Jqtrltlnmtr. 



naylFW bUKltUBW. 

or Hlorfe (MltHIL Si^tlMF rlk’ht niiW fuf my 

IFF 



.drut }u?Fir-m(! 
AUiaiFlkw t ilfiT, 
dayn ubJ miiliyy uiti bu 



It U4t nJttEiifactory return plan la 
nifLii]dr<;L 

UHlOfllSALESCO.rF.O. Bnill-g, Nuw Roctitila, N.Y. 




overiis 

<IF AIVV HAS fc.'Yffl.lTK 



Tjike.- Bihy -cilv nidi'll' 'lut of Pie HTha^hi^, iHiuIp Ft 
wJLj n rFrier LTjilvwMal tl^fvemoi'. ^ind itm luvvf a ntii- 
tiuiiJiiy ^iiFiFai' unit Clitil ruUn KUNiHtlly EiJuupb to oihTF-. 
jile I’tcii oji ElEniric wcldej'. Anri !yiflL''n 
IKiilFt< U'nt rul'd n.M- fliHMFd ivifLilallMn. 

Uhl^'i'.l •uil ettn Er-tiiFi'^ ntr' bUukI. 

Util rnlilri>.]H irji [■».■ eliiiinu, tiir 

nuhniL'rumI tnii'lituiEU— liir rlei'ti'LE' 
intf plniitu, I ei I'luiurntlnR' tiLitlh. atr i‘<iiiii.> 

|irL''|.HUI'Ut rCFll RTlndnU., llDtilNi IfiilW 
■■nlN. we 1 ,lk''J><, Etc. 

I'Km'e L’nJ't'UFuul Goi'prnnru 41 le Uu? 
tiiin--u;«ld1 ilyiiflai ty|it uiieI inr'iii»iirl in- 
nLniitU' I41 Fiu'lt fhnrtLlju ill eilHinc IihhI^ 
titJitliLniliLtkl! lUiLiuriil UIvhl-iJ. U«.-I 1 LtL'lneiiH 
■iLiher t' iw dat. yjiHily m.lulEi'i't |eui] mcv^i' 

i'rni,iilrii rtu' rlriK4^ iTyutatloFi. ut 9|rueil tiutl lui' 

tU-pri'it»tiqri tK'rliaftiMtirifr 

Fvmo fur IlluuifttIqO I llefAlm-v Uiul larh.i^, 

'Wlir Liter VfiU VAnt 1r>. r>iut |3 DitL' uu! 4 l miitnr or 
a tUcuiKimi] titrW cilik'u- 

The Pierce Governor Company intosny 



A Plarpa 
Governor 
put» ‘"braim'' 



ICAD Ohio Avonue, Andonon, Indlarto motor. 





710 D StrokH p*r Minute 
Electric Operation 
Nd IHotor Required 

AstuuniJInp pt-rluTm- 
anri'i t'irt>. up tu I' nr 
murr. wTlh NmniitFl, 

Ck-ai] nlprK. Nu ^und' 

Jbu ri'qilLftid. Accurate, 
sturdy, I'meliiiT -a nwela^ 
tlitn to fikllli-d tTnriFibaub In 
haiiiUkit: bulli ItFirlcaiu dit- 
eilK I H a ELI I beni'y h 1 irk Mt.'ti I 
Tor ruttlijc IJuht rnt'tjilii l yrbL'rn^ and plaMlnt. 
tJlN-ni!iH nn tUl no Viill \i.\ n-UFiEtbl 

btoEuf or uny fh J pTi umi Lup piitt-^. KiijUlrnf bo oillbp 
talilc: throaE^ ajiFju?<tubl4- KOhb'L Vti.riH.blr rrroltH 




New 

SYNCRO 
JIfi SAWS 



10 ' KllUin; 

I '(inaplote 



with undtTViTlti'fK apprpvH c.abk Bmrl rublxr ului? Hu I It for yrtu?i 
q[ coutniuouK tiervicv. 

CtT fhec literature TODAV 

yniii|. d<u1pp tn iliiiui yurj t lif nimM* iniw utrUmIiIp Ur 
yDUT DLOie Inr bill ■iir.ii'hidtkih UmI IPil-Frkt-^F Hr.filiire, yilCi^ 

SYNCRO PCVICES, INC. 

511 BeydaK Bulldinf Dalrott, Mlph, 



FREE 

FOLDER 







152A 



POPULAR MECHANICS ADVERTISING SECTION 





T'r«i.ji!'"!i-r ih Tnutar (IriYon frit 1 Villi'^ 
A. d^ujblc: 2 liich icTw, Mnnmi plcliiren 

Jjn‘fi(» wliltt (It IS Jcrt n■l^m BCT(><>n- Ttikea 
Ulu o! rttJii.ntlttriJ Hainm, Ahu.. iiikflJ iici>+ 



Aratf>(y 

Vf^ ■' 

NfP 

ItETTY MJCfCEY .ViiUiiE^cU, 






II' /nr cfur B/fr, FtiEE rin<Uv\iw> 
pi\ri UFni inf^HtTiFtfir BiltrKYE, 



PARAMOUNT MFG, CO. 

D««(, U-ai AOATQHp MA«B. 



L a j Mi I o 
Icll iUl ttbe 
pTLirn. ^Jy^- 
t i f >■ ,v I ■ 1 j r 
frieTujp. 



E-'rci^et'lsi-r (u* fle- 
n-cribFM 1 1 loh fw w'i t fi 
I wMfifEy4(M»i filiFiS 
i>f Chrtrlie 
|jrj ibitil IVtij 




AilAlF (EJirvo] Itu^FiterlJUF*!^ wjlrr-|hri'>if 

mlLtep wi tli ruliEwr ^|NiiiECr altiw'hwlp uiJ IIIIlhI wkUi 
a ruljtH'r lul^r »'ili-]i tn Irma^;. 

vv.-urr rrum izultl'? nf t.r«inj:fl BJiiL [I rtirE 

IrMTi mi'uiiiniJFtkni^ mkrirr il llnkin itur ni'rt'hmir 
■■ P'!t ‘Vkiii|Mj( .oif uii'- (IbubL ■lU.ii'h i'' 

nnv iithi-r trU'HioiL Ki.H'IM h.Tiid ilrv— and warm In 

wMitlitr. pr 4if M-ritL'mhiifr I\iini- 

l.ir MfrlNinit’iti.f i^Pk JiJkir ilfrilkT m' niTNiri' H|tx'rT 
- 0 I |-h..iijih4iiL Miinvv Ti^i''F( ti iirH. niiLi>ilk‘il< 

Enr [Ml rt:i|L>epl 

AJIAP PnaDUCTS CD. 



Prpt^ Ifl 



H0llv. 




F 

■ 11 ^'! BJi[l .I'rvirr nn. F:ttt bSiM'iFlk'Fl nl niiirr llinn fk' 

ttbillaNy I 'tidvrn-fi*(PP' s(|iprtivm| fiil'i-k.i' LtpvirrE miw ira 
111^, kr<rT K I H^'rrk lijm-iijHJTiti. f-arniiiir:^ nil'tjF.huii 

yiFu BIX (rH.tci.'Kd frjr tktFiiliBbLn l>Lfl(ri(k ]Ft4l«ndiiti' fuf hFw, iiBtc(ilF<l lAfF^ 
(Icvicv^ Nti DiBck bnvksint[‘bU WritF dFtBbiB nimial I’duw-if. C- 

Mahnp. Cj.S^Mr, D^pt. FBEtorT. Pa«t Offiop aqi D>rtcm, 

Ohio- 





OHMITE 

BROUilT DEVIL 
RESISTOJrt^ 



VVJi;^UiI;i! rhunc'flH wi TF 
Itjw-WLiT t jina rnni ffl fFre 7 
Up® liJlOWX riE VI iii 

lU iLlhcl LfO kriLlC nixcH fnr 
i'Olie'r:i ivl Him? viilui?. 

J^ri.-rltilly (lpvfluiX?il vi’ 
fCfiUB fjrvM rii«l ruafLiip prir.- 
Afik y<'iin' 'Ii^der nr write 



tc£'LH ai?.nuifC fnKwrcH, 



OIIMITE MrC. 
Chictifto^ Nl. 



t;0.* 4S.U Flfmrnoy Stn 



EXTRA 
SPARE riiiE 



l-^i^qr hf Bdk. «iriu]nri, l.i||LtiFMb. ninh. IVihtJH-i [iiVb HTQ 
liAFVi biiitiECBtJiii FdijnljD/ibU pjlltITIMO ^H-EU kEHOiLim 
•IJ. fl-iippljetHliiwvpl tieinli1»nipfijr-nntM]nf-, 

FFEB Co,, If- Cvlumbla St.. Hawarikt N. J, 




SALESMEN 
100% PROFIT 
EASILY MADE 




BRAND NEW AUTO ACt:ESSORV 
i\o COM PE I rn ON 
EXCLUSn E TERRITORY 
salesmen are making up to |[E .00 DAILT 
SELUrNG THIS NEW SELF FILLING EMERGENCY 
GASOLINE TANK. WRITE FOR DETAILS AND 
FREE SAMPLE OFFER. 



ACCESSORY MFGb & SALES CO. 

:ci;i:i 3iuiiikitii M.. nc[Jt, E-ii, < :hle«Kt>, HI. 



The Modem Fire Walkers 

CCgntinued frnia |>*.ge 542) 

in comfort until the metal cools off. Or 
they dress you in a light suit of asbestos 
overalls, and hold a roaring blowtorch to 
your chest. 

But this conquest of fire ^^'as far from 
easy, as you learn for yourself by talking 
with C. E. Bridgman, one of the young 
men accustomed to loafing inside glowing 
furnaces and sitting in blazing planes. 

"We began experiments in 1933 to pro- 
duce asbestos helmets, gloves and suits 
for fire brigades/' he explains. 'The first 
experiments indicated a new asbestos yarn 
was required, for when subjected to fire, 
gloves and helmets fell off the wearer in 
pieces. After this problem was solved, the 
helmet withstood fire, but there still were 
two serious defects and it is fortunate a 
dummy was used for this test, instead of a 
man. The dummy was seated in a large 
packing case, with wood wool soaked in 
gasoline heaped about it. We watched the 
flames envelop the dummy, and then a 
heavy piece of wood fell on the helmet 
that might have proved fatal if a man had 
been inside. Our next helmet had a crash- 
proof crown and a nice visor, but when I 
used it, my nose was burned. So w'e altered 
the shape, and made noses quite safe by 
using tw'o pieces of mica wdth an air space 
between them. 

*"Before taking any serious risks in the 
open with a burning plane, we experi- 
mented with a furnace built at one end of 
a brick tunnel. I tried first to enter the 
tunnel without an asbestos suit, but the 
heat was unbearable. With the suit on, 1 
was able to enter the tunnel in comfort 
and approach the furnace at the other end. 
It was warm inside the furnace, of coursci, 
but not uncomfortably so at first. 1 stood 
in the fire for two minutes before having 
to clear out, and under such circumstances 
this is a long time. 

"After coming out of the fire there is a 
strong temptation to tear off the asbestos 
suit, but this would mean such a startling 
change of temperature as to be a shock to 
the human system. One has to Vool off’ 
for about twenty minutes before the suit 
can be removed with sa£et 3 ^” 

These asbestos suits are intended to be 
a part of the fire-fighting equipment at all 
(Continued to IS4A> 
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Eipo<t4d to ■.wfleP ei^UDlry ! ICutli'' IiuIaIIikI Ob top drkV«1-'q BbIjs. 

AifLbALniC NEW 'TRAN'itl''URM EH enahlffi S-im Itutsurite o-n Jinj' lmL'1t."!i 
DiaELdard O-volE auto *tonnni batlfinr — cbiy (ibont aame amount c-ut- 

rDhl mm ui n-zti^atail lilthtr N-pvet mnlhbJ Lubiac ■■utelLnllO'fl TirotrClMaKflill.'t 
hrrakqjKi- Ilr^jiObAble cntiilat bjukdlcMi ricliuivc DiqlribiiLt'PrthiP' Contrill'I. 
itiK I^Abi Net alpn eqptiriqiibe ELecenHarVu We tumiRh •ntire pnarluni. 
race tITCRATUnC drtniiN oKPlai lie EiLef flJ propOBitLan. wrilD twlaj-E 

L BAUTHEH IRON CD, > * Hlonlvo Ava.. At. LouH., Mo. 

THEY DON’T SAY" NO! 

tfere'a a fait aalltnc I in* that kick* out th* blaek 
oal of loat ordaTe. Show our Eoiorfut aamplat of 
aoft beautiful laathcr-. ±aa iK* am*a»d looka 
whan tk«y ftn-ij thqt th* mnat hcaul/l'u/ 
lafflnr Mtjflifh nmekiimm are niade with thla 
matarial- Alwar* naw„ Clean ed with 
damp cloth. No preiamf^ Sami ^Oc 
nbul for u jn pie tJe-. epmpieta aalea. kit qnd mon cy- 

back pforit plan- DO IT NOW^ NU-MODE TIE CO-» 

Dapt, ZO, 1U3 N+ Ti.th ^reat-^ MiiwaukHp WlBcnnaln, 

BUILD CLOCKS |! ” 

llau ri'irLi *H hl|ll pirkr«Ll 111 ilkjEH — 

Ymr tf^noi 

ar ■l»:lrErTli'i ll'einq rJ'-^ t- EI'1 ^:ik' 
bd«n ■'P’lKV"’ |ri..'t prPini /rni^j 

arialtl bmifmpnEi FPetci llMtid 
dr'ivicif -mrilr hi>ili Gr-kii-dt^khur 

mim. MUMPP. CHIW CLj&C< ioltJikqt t3y aari*ht*Fft !»■ 







CRUi 

"t/tett AxiA 

EVERYTHING 



To iTt the TraEli'r obtiI 

'Diiild IL Yrtiiuvir.'' H'lkli lur 
plenJ yen e*Hi cic-ujlruiit Ibi^ Ik.i uI t- 
fllli ‘nilh aed MTV 

Ei|i4ify Ne pEn'i'Ul 4»r L'lLIJ- 
Ijlt kB >11111 Evil- iThikHi rihlnl Jr 'hd 
qiTiir iii<i!iil| ijf baMdlps |i<a|r -Uiil 
dlidbaLi dik thBriy 1 hHl kt L» lilrBilEBl 



-llilelii mu(T-B nililalk 



caunn-f lurkoiiic plani iiba 



.. flu.UI 

Lb[ianf p. 



dmnn’rii rrff ta» ml-i'i'j li^tt hi qrl m 
pin, li<iif 111 ia'iiiN rlrrlru 
llltll qqil wxlqr <TWtRI1LJ HhJ i-HdPlia biiiv *□ JHBif. TIiiH Jllh Ikylirly CiLlli CpwImTE riib 
twk bu.|ll la Ein.Y' u-iu tu BrteitiLliiiBhl'B U te t Elnof eIbJEII era njTRq fur T-LEliii|i 

■Lrra 1'^ Lh#w qlany ■tiii-lrnL] iiq. Ckdy itr3k±bLnii lArkhlpk im'luiE 



— Ji.»w a TiaibiyHi edrutdrliiMa 4ubitiBEuil limjei Etvjii-k lu ipii iriiii yfur, iJrilnr ' 



KAIL DQLLAfl RIU TQ JIM El AMP Y. £(?): I2b-At Waiiiiu, Whi 




EKn^rnm *k<nri fcor nrc, 
ptitrnird *|FmM*ra ukid 
rcmovnlili' yuaf tunA* 



ifttfter/ex IIe.at^D{frttiaf 
fVph im 9 riBif u c r o/ 
/^Fr/rclion Alkine Cp, 



O^UFERFEX HEAT'DIRECTOR drculdlei and mdlaf«s heot 
and olso afTarii on Axclv&^ve feDEurer obTainablA wilh no 
Oih«r heating sti>ve« Paientcd ahutlen on i'hree sides of 
the porcelorri, enoinelod cabinet are odjuslable to any 
position DIRECTING hoot rayj. outward or downwafd to 
warm a wide area of Raor space. 

Hare's plenty of host volume For cald snopSj with in* 
stafit dipt control for just the heat you wont throughout 
the SeaiObi Heat thot holds aver night — for as inony as 
42 hours on one Blirng, of the hve-goHon fuel reiervolr. 
The fuel used is tneapemiva No. 1 Lig^bt Domestic Fuel 
Oilp Distillate or Kerosene. 



Send for free booklet showing afght new SvporfuN 
modetsp, including several 
Radiating Heaters. <fitt 

8 UPERFEX 





lV/t(rH to adeerfiflera titcittion Poi^uJctt' J/toJittJtfos 
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is in the air 



Heavy-bodietl summer oils must go die way of 
straw hats, and Palm Beach suits. Lighter oils 
give less siuggtshj more positive lubrication m 
cold weather. And when you drain and refill 
your crankcase 



DON'T forget to renew YOUR 
PUROLATOR OIL FILTER 



A Gi?NUENE Purolator will conserve the new 
supply... and keep it effective* It removes the 
dirt and grit and hard carbon that settle in the 
crankcase. .* get in the oil, and grind away at 
cylinder walls, hearings and valves. A GENU- 
INE purolator keeps the oil so clean it w^ill 
even retain its color after thousands of mites 
of driving. 

Don't neglect this important economy. Serv- 
ice garages cvcryw^hcrc w'ill attend to it while 
vou w^ait. Motor Improvements, Inc., ISJew'ark, 
New Jersey, makers of 

purQ^ator 

The Oil Filter on Your Motor Car 

L1CENGCD UNDER fiWCETLANO PATENT? 



I Continued from poge l££A) 

British airdromes. Asbestos experts also 
have developed a cockpit insulated against 
fire, A man wearing a heavy suit of as* 
bestos was able to sit in an insulated cock- 
pits with the whole machine in flames 
around Kim, for five minutes. 

The experiments at Slough have been 
W'atched by architects, shipbuilders, and 
chemical and paint manufacturers. Houses 
of the future may have ceilings lined with 
asbestos instead of laths and plaster, A 
fierce fire beneath a lath and plaster ceil- 
ing broke through in seven minutes, but 
the same fire failed to penetrate a ceiling 
lined with asbestos. Also it is quite pos- 
sible to insulate a ship^s engine room so a 
fire there cannot get beyond its walls. Big 
buildings such as schools and hospitals 
could be made safer by asbestos curtains 
fitted at the end of each corridor. The 
curtain is rolled up in a metal contaiiner, 
and is automatically released by the heat. 



T The Gasoline Dope Racket 

tCPHtiwu^d rtom pagB G46) 

knock properties of these materials are 
well known and the ones with any actual 
value are already patented and available 
in the regular gasolines of responsible oil 
companies. One service-station operator 
in California ran his fuel business up to 
3,000 gallons per day with a proposition 
that seemed sure-fire. He explained his 
gasoline gave better mileage because it 
contained a secret compound smuggled to 
him from Germany. He urged every cus- 
tomer to check the mileage from five gal- 
lons of ordinary gasoline, then have any 
remaining fuel drained from his carbure- 
tor, and fill up with five gallons of his 
special gas. Invariably the customer found 
he really did get two or three more miles 
per gallon with the treated brand. The 
secret of this performance was that when 
the service-station operator put in five 
gallons of his own fuel for a test run he 
always threw in a half gallon or more ex- 
tra gasoline. This was hardly enough to 
register on the average gasoUne gauge and 
yet w^as enough materially to increase the 
distance five gallons of fuel would go. 

An even greater hoax was the tablets 
that seemed to change water into gasoline. 
In this case the **sUcker” would drive into 

(Cohtinued to pAfc le^At 
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NEW-TYP BfflnRT GUMANTEED 



AS LONG AS YOU OWN YOUR CM 



^ eflTTEffy MANi "Thb tit wbittery whips over 
tei* your motor in a. Ilash, cuts ytJur retharijinfi 
costfi, iuper-pQU'^T for t'lvcrriiTal cxirsis." 


















j, ■ ^ fa rjL ““Ofl, jT. ''‘L'Jn 



5* 1 c 




I MAGINE getting a battery £iO powerful that it 
will start heavy motors ^auhU^ukk on the 
coldest days and so ruggedly bitrit that no matter 
how long you ow'o your passenger car you'll never 
have to buy another battery for It — or soend! a pen* 
ny oo repairs! Yet that^s ex- 
actly what you get in the new 
guarauteed Goodrich Katha* 
node* Electro- Pak. 

And because the life of a 
battery depends on the life of 
the platest this new Electro- 
Pak Battery is built with the 
remarkable ptit fitted Kaiba- 
nodc construciiuD — famous 
for its use Dci airplanes^ sub- 
marines and railroads— con- 
sisting of ilexibte, porous^ 
spun, glass retainer mats 
specially designed to prevent 
the loss of the real power- 
producing materials in the 



Only Goodrich Eiectro-Paks 

Have this Power-Saving Top Cover 



plates. Thus the plates last much longer. 

And, another big reason why this new Goodrich 
Rathanode Electro-Pak will save yon money and 
trouble is its exclusive Power-Saving Top Cover. 
Dirt, corrosion and acid him which collect on top 
of ordinary, unprotected bat- 
teries are shut oui of the n-ew 
Electro- Pak. You get all the 
power you pay for in thb bat- 
tery — for quick starts, bright 
lights and fur operating all 
your other power-eaiing 
equipment at top efficiency. 
Save mon ey , tim e and trou ble 
th is wi n le r. Ask your G oodrich 
Tire dealer to show you the 
new Goodrich Rathanode 
£[ectro-Pak — the battery that 
b guaranteed as long ns you 
own your Car. Remember, 
there's a Goodrich Battery for 
every car and pocket book. 



Goodrich kathanode M^troJkk 



GUARANTEED AS LONG AS YOU OWN YOUR CAR 



ANOTHER B. F. CDODRICH PRODUCT 

tl'Aca ifiltirir/ lit mlircvfldci'j ftlvuuc j^ufttetar Vci'Jtaiik'it 
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this n«w5;.,.yii^AnCMLDI^ 



HLinil»d^ of PAF3n.ir bu.‘!tncftw "Jn 
bultt wlUl (Vew -lU' v<|iU ^ImpLIIleil Aro 
AVeEdltLff. New low priwi male It DTaJl- 
jkbtt to JihopA that tti^vfir before COUJll 
alTonl It. OetA Tieif puylihir labd tllht dury 
B rfiBl profit. No pre-lioatihg, no Uinkig to 
rOplBOc. 

BuMd Your Own 

Portable Weltlcr With UoliBrt OoneratOT 

unit and JLuCi> eiii(lno or Opernt«s 

any place. EabiG oat'cs you tiKiO to $600. 

Portflblo Elactrlc Woldor 

nobart 10 Volt SVcIder h the mof^t profitr 
able welder yon cftn own. tVelda fa^tcrH. 
AByi'S CIUTEnt^ 

Gn Engino thivo 

For thnee wbo want a complete pcrtAble 
unit, with electrlfl atarbir. 

ProAti Pay For It 

Extra cdu-nliiifa and ti«viQng mote It easy 
for you to own wUbfuit expenm. Yon 
rent It on Fj^ay-i-PayrnGut-PlBii nut (if 
monthly proClt", 




DM! OP THn w(»itLa^ uAnaraT 
BuiLpfcRg gp ^RC wiu-oens 



Hobael Bdi: Nl-Ufi, Troy, 0 . 



7'«tl bm bn^jra utobt— ' 

I ] Jluililinx lAf 0«a PorUldib C 

( J l^ntrif Drilv WnUlrl C 



) ClTDlllll'E* Uu 
l^hilbu llrJvF 
I- Idnl — 

tii^J TEfbi, 



( > HentRl ]'Jim PrlTdiiaA u( Pib-gL^d. 

( ) rtUtE.llubjd <19. WiihIi4iK._ AtUpkbd iDllQi 



ChILi Hinut ifa> irwb wa v-arii Cm, Ji>. 



......... 

A44-r*i*. ..........r-r. ^ ' ■ 

LbtaMai-d b f > 30 DAYa TttlAL { \ BA^Y TTIUM 




BUILD THESE PROJECTS 



Kiiji« la hiiJd. Emit tQ wD- Htia.iFl trv Uwa m la^ib.. > 
Of MLU^JUNTSUHIJE.BJCLI I'KOyi TlUtl AD- 



NiAe tL* ip^tJal 



Bcrvm. ■LUcennrTB (f«h> d*(f 4 *« m 4 dumbiiihmiIi 

Ar«M |V». WINDMILL. (U!rl iih4rtil4>AbMl4.r] *0..^ 

njQ. DOTCn WlSDUILl^ hii(Ji. (fpUiDpr Ujilirf. hwb ■j-'!! 

U.10. DUTCH WfnJllMlLL, aj in hull. [Ueu«oii ifylrl.. . . , .7* 
^r«irik OAKHJ. tll.p Mll-h. mljl. hKEl. |1* lb- €Ulll¥li(*T ^-itFT wfainU^^ |.r)lF 
\l,jd#( H-LD. L]t]LI'jrJlPUeE,jW in hnh.. (tm|ibd-J.Liitifb,6 J.OO 



_ _ _ JlLl 

:il-|(F. iilAnriK liaUf1E.(|4J Jii.4il9k. Lhl’uicllr- LAallBitTb;.. AD 
fiPEOAt.. Ah‘Y 3 OK ABOVE miNTS OT^Lv *1-«. 

LAWn-PAIWV tALB PiaURU. PATTIRM hO' hWh} Piilrh 

E!rkni4(ii'ir, Ui^Uiul I’hii, UunbfimiPl OJii. Puicfa TiJip C!It|, Ju-b i^id JdL 
l|E.tlr Bu-1^f|».. riiB-lhi.lh»l.^ Hrd AhUoli ilcwd. P^iiin-. I'-um TM 

iMnCF':Oi4rbT>H'uHFvikiiititinFJudcid ihj pUI pa('t«raF,Tr3F4>dir»FlliiwiMid,i 

«PIC(IU.[ ANV > TriB AIOVI PATTUMI, 13.00 

rt«lHK’4b9r Daor^qn FKiLroti FILELE with mfh iirilFr. 
v.F ■CA'fA.IAKcJ miufini Iriv ninivr niial»Lv bllh, »l»i| MJfblJ.'lFi, HE>Tij' 1[1 f. 

ORArraMAP'a Mimai. Papt. 303(MI^ 41 lr|.t llllwa^Hf Wkb, 





HANDv 

Taps and Dies 

Accumie « » « 

Ar3(le Bteel , - . pre- 

cialuri cut thread* 

. . . carefully hard* 
enecfund [empeml 
. . . dampIctoriiRitD 

of size* for iirdltiAT^ 
rcciulremoti iH. Ai 
yoirr iocai S •and 1& 
cent St€trc- 

Made by HENRY I.. HANSON 

’%'i ir ceii ter, ^ 1 u If use I ts 




H7jrai ica’JHitff fo «rfi-crf is.-j’j />2 



lock: 




ALL METAL AWL 

Li vuu htGlubklng for. An 
all almulhunh aewln# de- 
vice Thiil will db the work 
of a pnwiT [imchlne. f^:w 
heavy leatJuT or light Tnaterial. 
Liaoiplute with jqiual nf IhrcEul. 
2 hcvdii 



curved. 



CtllCAGCl' 



Hhf'ct puKti^d SI.W. Affpnta woti 
Kxtra 25 yard dhelUH, She: oxlra nccdlca. lUc C3 

> A WL Ca., Ih«I.^S4l,404 E.T4thSt.pCh|cBpe, 



CPv iFtrBlshL and uha 
miccr olid IbAtructlun 

WptltEXlt 

cnc-li. 

IIL 




ELECTRIC $ 
LIGHT PLANTS 




A. C. AND D. C. MODELS. 300 WATTS 
AKD Ul‘. roll Al'I-LlANCElk LISJITS. 
HAD 30. ETC. A dejjiiJidjiL Ln juiLimi’ lu 
cliH'trkciW fcH farmiia L''ajT]|]i.,. Cra.LiifT'B. 
lN.ui(.n. tditht -wvkrtit. tcQiioinlcAl 

DIMri'd.lJen. ALr cooErh laulur. FiiHy 
jj^g Kabt^anlw-d. l.OOt) Vv<lt bliB ji.il ICiW » 
,fr^ Xim.Ein Wrtlj]' fcir tul] It^furhuiCdLiu. 

I J, hochC Cq.k aaa Ach«Hm Blda. 
Han't Bamalny, Cltli'l. 




BRASS TAPPING 

Oct tTlLd bifi Dlltnt for tbatoJ tappIrLK-t !Make 
artldUE] Dmoheudi, UceJi RHCkk. What-Not 
jliAekA fttid i^taimes. EuuipmcDt inciudca 




tractive carton . See yoLir h am h 
dealer or Heml i 1.60 fnr com- p H E E. 
plete cutnt nmlunff 4 " ■ ' * ^ 

PliLQuee. CATALOG 

RIPArORT IROS. 703 W. OUg SL, Cluaeo 




Write for My New Free 



CAMERA £. SUPPLY 

BOOK/ 



il^ ii^ iiniiid jTfiq ri*fl nr lacot 

H.^naALN DOtiK nf utw Biid uird 

.'■.bnhi^ FbciiiimiiiTiiE ftupiiUei. £«ul 
.vvurnH.n]r n.nd.HdiTM Fmr> ptwtiJ h«w. ] 

T^u mnijiFr oo avErjt IlUix pliDlJy. 
rnchkl LarkWh (Uiu. Bivrlt- nnd hOI 
■tinkFrkc. WrltB jh uuinkl S. J. 
pfucHcn. j^TM. 

enSTRAL CAHIItA CD. 
fiii. lARflF- XH O. WnhuJi. DcpI. B 41 




£. J. KIimJL 

ChloMd. 



60 POWER TELESCOPE $2.29 

tox—wx~t»x 

PIEWl 3 dTft»rajit Phag|. 

Jp powur for ultra.brliiht 
latajTM with dCI JiTiu] 60 powar For t'KOn 
jT’F iiflne 

dEaLint ohjAttB, profile,. ffpOTia 




*vent9. hhljT*^. i™»On. 
Blarn, rtc., OO 
tlnnei *e 

rlDH«. 

HiitL. 

iMludptl Hji' iulnjT ea 



niAde. W'c ppiy the tHircairD. Ciniy 
HRDWMiCOPC CD.t DCiar. 4lL 



Umt poiwui^ 

ml nude fdt ■ny- 
wtM»rL« iHrar t h tiwiLcy. 
^ Can ho collaii^l id |eaa Uiau a 

for>t In l(jriKtJt. leni ayj|.tiini. 36 

ehJfHtLLVt'. In ti-L-rll^ liraBB mDimt, l^irprlJcinB 
B cammiuind 4 fci 



EilB ra Lcm>[7cix<4 ■ AniBrl'CUI 

hew VDrl(+ H. T. 



F i rth Aw. 




GEARS 

In Stfick — Immedigt« Deli<rfii 7 

Geairt.. lj.>«d [viluiiira, (kprtjckcu, thniEt 
bciuinj^m, rtc-xLeiO' cwupllnKS. puJlon. rtc. 
A I'P'Iit tlno- Jr ciirrlaii In nirr Chlcag'D- 

9M1CII. Cau iiliLn (|wte CO n^vlAl ftcora or 
any klridj Stind ub yOLd; ulucpriuUi n±ul 
J[Lq.uLrJcn. 

Wrile /or Catalog Wo. 

CHICAGO GEAR WORKS 
m m w. jidHi sjtil cmucOp ill 




Earn Casti at Home? 



/ Mn. M. M. canted | 2 dlT In 3 wqhJLb (eworrt BtaL^ 
ment> ralelng maBhroams for lU Iti her aidlarE 

£cc 6 (illwiti 7 Tw. hiEl 7 >w ctiilaTp ihmld bt-tn lur Iw luiLtlJa la 
bri ni inodFriW u^m« . BmA. pl^nrai, uiaT]lB fraa. l£*l. ILMIl. 

UWITM CO. aS4S tlbogja *■■■ ll*eU M OMiCADD 

ARE YOUR KEYS THE ONLY KEYS 

to y ouTihop, home, office, Ntere,. Anurc. etc. 7 Why be lo iJouht^ I ion t 
taka chances. ].^e&rn how tn re»et yoUT own oynodccji on that keyv 
■ lint May be lb the hamhi of nld tciiAxitH and landiurds L>r pertmpe 

bhCflnYH will net, 

witrK. Uiir -mil li 
hial-Ulal flT rtyicllJhi; 
r> [thdcfii H.n: 1 . % I 

A ncri^.A' i'CslHh touTc^ 
u’ltbiiirrTiianuatvrhi.1 
will lie JiblD lit tr^nl 
L'ylLldcr-YL-TIr cti?illy 
Hi ;xlJ XI ivt ! 

MidwsBt Lockitnlthi. 3711-d-W. Chicago Aya.f Chicega, IIL 







ciifu'. uLCHfiDii Pojmtar JJ^eftantes 
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For..BICI Money-Making[..DQing ALL Work 

U» .U,FIFEL-f; FAH£ft PIIE REWCR 

# 2 Ntw Pock#t MaehlAt 
Shop* > • 7' «nd 0 Vi' ■ « 

• It Tika 7 $0^ FT. OF SPACE 
lid ill PiditTn I a llinf ihc ulomtl- 
uf WodtKf Pitrei^ Sseed md £A* 
dntr. Hit lb AMAZING MDNE1T< 

MAKING FBirB.f 3 &l 4 >$l 4 nW«lilj^ 
if Ibii Cltllnl liTOLtiH^ 

AiLTtRM u Dvi'ltii^ tti laldl litt 
fl«rr Ktr«: bvl^^lct u i«d w lb 
MOST AMAIIKC riapoudoni. HtEE! 

^ * Timf nil PlejM uA Ajlomd iiiil 

” 1 ^* 0 OA Yw Hh TftUf 

I dfr). Gvt FREE— imi-pichkB MibuI «f Hecfaiaic^ wilb 
j Or. With.. □ DISTRIBUTOR. TorritBr? end FREE 

[_ AmTOWN rUMhCH 



Home Craltsmen, Schools, Hobbyists 



METAL CASTINGS 




|44 J^mir nwii WEtrki^hnit jilLnvr 
vi>Li tu JiiifJ bill 111 y4.i<iir M^'n n.iS.- 

iH.lNK H'ftJlJSKS, STIL^M 
KTATUAIIV, AIlT OIUKITS. i^IflXIAT, 
>KW' t^Vr^rlO.'VFt, ETC. 1 

■■pit p4nt iTipJ;.t rnriflPKM Atti rAui' tiarrlf^.i 

hU-<7'l. Vrwjr iiinii La r-nt coinpiotP wiintsut 
B I'OL'VrMtVEITIJ. ThK^l^ hiv ti^ublp 

.■LhIc rji traLiJL-- ur nialiLlIkr brtmisle i^anljl4EP< 

I "•■i, a. Ai¥l 0 TWbtnilfl plumlnuiiiL 

fLttuKd. ut^., in qjr«riiti)rl.Lun in 

n|K^t.''JlLi:- irrUtfLU'. 
ttiinuMti-ir RBB BEiJinly 
j-tpIv j'luprfrJ mpiilrt-il 

i| 1 i|o " 



'J' 



j» Cn 4 r<l' 



AcuL I l{> Viilt QQi 
fur 4)f>t.TaLlu[E, 



(*rL™ 

CnrpuLDtp 



imniEiLnir %%'L, 

\V 1 . C^rpuEi 

u'l-u. rti. itn. t lu » \i. 

Lifts 1:! ru., in. 4fl ibs^ LI Ltd. 13.00 

SILill ^-1 ILU, 1n.p nLi nm, li IflM. ULt.rilb 

FIM- 1 iO V«lt 11- t;;, nr 2S rj-rip UnlvprppL 
Ml«l4iir JllAU'liil ftr Oil I'yrk* pmUtr JMjit 
Si.rni. 1‘Hrm f. hj. Ip. K. C. -pf 

■nuiK'y nrdci' Bri-^t^liilplF, L^xItrcBS 

C- Op O' Vi'fllE- fijr pircLLiar, 



KANSAS CITY SPECIAL YIES CO. 

P. O. Bqk S 0 Z 3 Kansas City* HIq. 




V'u u r u u b LL I LhI t b H 
Trallrr wittL uriisnari' 
tuitii Dft«iHy rr.im fJiir 
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Win a Free Trip 
to Europe on the 
QUEEN MARY 



4 (fa 31 CpAh Prtzn 
Mpdjii. Cupe farfiuitd^ 
|ng thio la In. Made! 
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O NE WHIFF ot rnAvcrklt tobacco froni that 
g;ur^liiig oM pipe made tfie steers cry 
“UiicIcT^ Ptrsonxdly, we JoiU bold wkb strong 
pipes and bitltrf blends. Wc feci tb.it a briar is 
impfovL'd by a daily groomirtg and a diet of 
milder^ pkaiantcr tobacco like Sir Waller Raleigb. 
Flrstj of course^ btcauic sve make Uj but also be- 
cause tbis great blend of wcll-agtd Kentucky 
Burleys is cooler to smoke and dcligbtiully fra- 
grant. Try a tin. You may not round tip as 
maitv cattle, but youll pull in a big gang ol ad- 
miring friends. 





FREE 1mj4>I.L‘| u-Uj Lu. t 

lu lluLr yb'ljlr laiJ yii'|.a 
tllll'' Im Tlrr, .nrrli-IJ ti,. t 

Id bicjk. La a ui'm |i]ji 
W ritd Inf (-uiUj . 

Ill (.MU JH. Willl..J}l£HUII T-J- 
taAr^'Q C.ur|iMi u tilM i~ , 
Lu iiii»T Ll 1 1 -- , |L?uLx.i.L.. 

Or|i[. P-bLi 



M’fti'ii rLTiffiiff ffi ttve moitfoK i’afiif^fr .Uf’fJr*rjrrr' 
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Do UotJL l^^ant a. _ 

ATCHot DIAMOND? 



Thouaanris havii r*iin4 ft eaaj- to own 
AmffrlcR''a lln&et dlamonii rln^s, watcbeMi 
Pilverward uf jewelry by ihe fiantsi, Fe 
Plan. B(]]ov&, lliLmmon, nr l-jlfiiii waichcd 
— brUJlant bluS'Wbltc dlaniond^s— 
ware froni w<,Nrid*rft£nnun and 

ths KT«at Santa t> — ofifert'd to 

you at slarlLln^ cajth. prlcgg on CDQlidan- 
lial bbera] credit teima. 

A Few Cents a Day is the Santa Fe Way 

That wfltnJi or diamond ynu've aJways wanted^ longed 
for— >011 nepdn t wait any Pon^gr for it- Tb« 




TURN 

PIN 

INTO DIAIttOHDS 



Don't Pay Extra For Credit! 



FREE 




Nn lanpicn TuiThi.m sluMJhl Dij Titri tn have Knim^ne 
Kim. The 0 ni[i Fnj Ij-iijiLk jthi Ihtwirynu want 
tn Ins irunti'd— ilniKht rrnm the fi^nlilJlll^!^ wiltuMit 
anjT ■n'srM fhflru^H, e*1ra fi-t*. ot [nref. Ynii tidt 
imly I hr Icm^idtcrtLied i‘ A*h prlrg Jnsraallinunttity 
nit^iiLcriEa. Send for t937 CitmiD'i liDW! 

to Aifalti — t!lcTicl frjT thl^ tn-aillltwl lindk 
luilny. Mrht ARiUlLrTKNy JmiT'JE tn 
iiLfulin, S^'^J roup iwrae a ml adrlresa, and Ihe 
nnaurErii] raloTofr will r^me In vnrj. bvielLLiti molL 
|ii> It iihpw iihJIo ynu ihinh r^r JL 

SANTA FE WATCH COMPANY 

Draw Fat Weekly Income 

from NEW TWIN VENDORS 

Bo- lnd*p«nd«itE Mo kallliiBl Oi?t n cKnin -nf 
tbLcnt! O^ILHliotiAl. mew, taif prir^ 

1'vilU WOrlliciS for you .>qcl yagr wnpriM mrri 
D^r-r Vend p^&aulB ttii oun — ~r-ikndy In iPir ml^rr. 
PlBrn rh^ni on «vd:ry bmitk, lbLIii, BcniniDF, tur 
od- ^It (kF ruta^Lrania, bmr parlun^ raDicwiM^ 
o-ffleen. rdlinr pintioDn, «Lc. WoitdepEu! upetatkin 
fponii cait >luiiiinM>n nii^chAnunir Wo low ia 
princ ycHU 1:^0 build bin pavicu: buJ>lnjT«* from 

porkc^c Write, NEI^ MFC, CO., 

12D1-F S. 3rd ^inneapoliv, Minn. 



EARN EXTRA MONEY SPRAY PAINTING 

Cnmpiett portable sprsyer. with qt. site (run, bc^. etc.. llP.'j.Ofl. 
^^e^tftnh ubkt for sarsEe P'ork, automatlcaJly onatrolled, f>n|y 
.1 j ^ - circi ■ 






]L5 H«rp«r Av* 



SupDly llmlrgd— Act Now. Writ* lor circulBr. 

AIR C0MFR£Sl5Oft iALES, fnc- 

Datrall, Mich. 



V 425 POWER $ 18.50/ 

Oth«f tit wiluti^FHfE taoU taUi ill 




WOLLENSAK 
OPTICAL CO. 
S97 Hudion Ak. 

N, Y. 



Every nilerowape niagilEfligj. Then 
trlierg Ih the dEHilncElan ? One iriul of i 
WoMonsHl; canvinreH you,. Itk flnu, cltar 
tie lull reveal;( tiiyHtuM«!{, wondera and 
even Ijprrora yon never knew, Mlcroacopy 
J3 a. Inhtlbg fuAt' [nation wltii d VVpIleii^Hk. 

Write for free booklet, '‘Revenllnj" Na- 
1 lire’s WontierK. " Orenn the door to 
Nature's erdlejia mlrneieN, tniCrO’ 

— lOO-power <$j | to 4,1," powder 
I II ft, ^01,^ blnocularsi, leleacopea^ field 
|gl asses, aiiottiug Moopoa, etc. 

Writs tor youfft now. 



WOLLENSAK ; 




! 10 SKATING LESSONS 



l.taLrn bnw tOkkiitp |ikp I.Iji.i wnrlfF 

ehnnkpioti. Full 10-lHnon caur» Fraa 



By 



w']T|i raeh pair iff hnlthy MuT.k'aL .SkaU'P ut 

i T ,.eewi>ns tvi I fk i ^ki r xku 1 e.s. fc.iLUJ. ] Ii!i lk- i ** ''""X 
iJiUnlrsit'Hiu tkt liikbbv'e own wnfti by bitn ih allJUe.t AJtn 

mcofacLJ exhiblllnn^— tlfs-lmked by blin porjsotmliy |ur 
taiter* tarl«. turns and Pl ena, rdv-ptnl ILrrbly 

Iiill-ifmln EentinT Mhorn— eiitra Ahikpri VaitAdluni tool 
•tael-rkinnurw — t^^HTe(|forhflrdmsv —sta;r* Karp longer. 

IV hen pn] criiiE.i’ Ewni ry H ocut-iH dr tta«r - hoy < ^ 

iNffrlria iJriiRrnnpflirelaneertliun Mrr-et iihirff ^ 

Seed .yfi vir» b (krdrr und nave I 'unud r •knnt ri nd '■I 
r o. 1>, ciinruM. KJoney buet ir not 
juitliineil. JKkOby Ire Shaiei^^ 

ru„ :i uiai cortlaTni Hr„ r'blenjtki. Ill, 

If ANDY 
DRILL 
PRESS 
BENCH & 

MACHINE 
VISE 

Ideal for Machine 
8hope,Gin^co.Home 
Worlubooa, ate, All 
working faras ACCCJ- 
tt ATE Y, Y M A C F| I IsT ED. 

JawB B* wide X ‘*^u*djMp, open 
to B** T,alot In base for 
msrblbe table bfkltderbMP'h 
olubp, Sj^erioiQtfiiriJijcludea 




detaghabla Kooutna 
malleable Iron benrli 
clamp with ] ^'(ibetn- 
v^LK^LPeefetl. 
] ib. 7 tiz, 

bod Hbiht thdar ar 
Qinn (■ 

ROiEHTtTCaLCO. 

IHO C. 4Dlk hlr««t 
da^arW, Qhii 

50 Pte 

■ — ftrlwi 

AielitM, n'riM Vw 4lt» 



ELECTBIC PEHCIL 

foF Burnt Wood Etching 



fun— prnbtable 
safe — durable — butrifl 



to-ul 



ONLY rHoaOii nf 
Si.OO tumble 

nn Wftod. leather, velvet ane. 
daily deelirned ilftUlftjr element Istwca nnlikt 
at UiUfQtrn temperature. Not a toyl ISentJ 
Tor ftw itenerol catalcti TIM wltb Burnt 
Wck.h] euppUed. Braaa Craft dsulirmi, et^ 
THAYER A CHANDLER, no W. Va 




Klcotrlc Pencil 



Panel (lllitHtraied) 1 . 21 * 

iV 



ORDER TODA^ 
Ruren St., Chlc«i« 



RATCHET STOP MICROMETER $1.95 

JcAMfiortaf 0/frr to Reader m af Popuiar JHechanieM 



to one. 
to raid, 
of hlBhntt 




P 

tn kiBsiirea aorurntely 
ttlOUKaEkilm Itkeh. fCwy 
luHt. A esnefiilly nnitibud tool 
Every mectianle, 



■rany to adiufit,. 

aceuroey. Every mcctianic, (inraiic, and repatrsboik 

iKHHbi an aimirate dependable mlcroiDetoi'. Here If 

an opportUEilty to socurp one at s remarkable bar^n 
price. Bcnd Sl.'95 piuai lb centa for poFAage to 

PHIUDELPHIAMACHINERYCO, 6 t 3 irehSl,ry:.dclp 1 n.Pi. 

■SHIP & COACH MODELS— 

Queen Mary, 27 in„ SZrSO, M*ny otben 
frotTk $1,00 to fd.OO. All modcla comp^iec 
completely Hnithed huUi and parts ^ 
wood. Saila, wixea, rigging^ and aJI perfi 
included, Entirely new line for beginnen 
now priced at $1.00, Send' Jc itomp for 
jJ/uafrafed catalog.. 

MINIATURE SHIP MODELS* Dept, RT, Perk«>ie. Pa. 





Coil «r m TENNIS STRING 



r*IV 17 W 'rith MOC^E¥*MAKINC 
UlVUn Re-Strm;in$ VISE: 



IhwIh lellt Link 

(iL’THriiltiwi fBft. 
AriiCiintBC, S-1 AO; 

SfotIi-L H-MV; 
EHw, tr.Mk 
eilLkaMiiiLHkltr 

|i SuperkiT, D^i 
Aik (Hiir, fljOg. 



«lV Pf 

Jtp.Atrl^cJiiiH' V Ur, «uj}; 31.M plu* 

(kiak,tt««. CibI' lill IbbaM- MC-Juf. 
rull 0 1 VE N -ktj, VJ«- ,f 4 ,., b,-t , 

Thin fllTMf ipbrJ ILtilIs^J Nirem 

^m^r, firrti am y-HJbriHVl^vd . H"!/ tTII H 

pqbipnwar dtrrrt Ihipi ^la ibivf VRE?: 

Cpk-iMiM UNflnikiir'in, T^fiFiU liriur-. 

IniiH-. •'Fr. II, Hr. WU.l.SfXk . 0147 WJATtk 
H4„ EUpt 13>5K, CIIEC.IGO, UJ!.l 



HkClOllOFIf . TllViCOPEl 
IklLltCOFIl .IIHOtUVeri 




Mac hail leal and lUiutfitkiu DBiiir^nLl. Mt- 
E]ectrlai*l CAtaloc »>tppib>r^ Pdi-u a 

4ilb» Eii«Liijmi, kiHurmt'iiK, Likhrik. DrHI f iiip*. 

lUbnb *bJ likiid fUwk, *lr., k(j A 31 Schicili 

I^VUnlh, CAVtlbE^ PuJi ^ BoDU, BllM- 

Unsk ^tid iirj'T'l Tublhr. Li^'in. I'ullfri, Ui.ik(rri,. 
E^Llwrlbi^iiLfet 

eir Ckipy, d,(>y»li,rrF fi 4 ^ r-nlitl, 

3S iiuki'k C^inMU. o'f'Mnik'd Bpit. uHtf- 

LOOMIS ELECTRIC COMPANY 
2$22 N, Callfernia Aw«. ChJcaBai, 111. 
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Send for You r CopyToday 



Ten mmutcfl with this big npw 52 page catalog 
will save you niiiiiy ilolLim^ in equipment this 
FfiU. It'ti our 25tli Anniversary* We*re uiTering 
Iho grcotcHt vulnes in tmr hintory. Mail the coa- 
Tion below for your c:opy^ — ^it'» FliEE. Hee all tho 
latest impravcimmtjs m hithes ami flrill preases. 
*Set how out cngiTieeni have ctmibinod preeiBion 
nuirnifacturo with modern now design. See the 
extra features Athm provides ni no extm eost, 
and get full infotination iiImhiI our 2 weeks' trial* 
money back guarantee, and easy pajunont plan. 





L>«niRl1C(t for thtr UHr who wnrIa iho Liefll poAHiliJn lulKir he 
cjLi) uliTnii] fgi- thie type of wurk. t)eeri j£roov««l .SJiF ball 
beariciicn. IfiiKgaJJy it>ii<itruc!teil throiuclioiit. 



A jii» for every purjMwe. iMuiiel UluBtrrtteiJ in bcivk- 
KCHr^fl with Nutam&ttRully rovcnililG power feerln 
priced at lauludea Oiuliy featum at bu extra 

COflL 




DRILL PRESSES 

$16.45 TO $42.45 



4 niie» pud pri^en to fi.t every' 
UeGd. Preejaion built of iLe liliCHt 
inateriiiln lo luiHUre [wrliianttiL iIl— 
ciuracy and lotiir life. 




Anniversary 




METAL 

WOOD 




WORKING LATHES 
TURNING LATHES 



DRILL PRESSES . ARBOR PRESSES 
TOOLS & ATTACHMENTS 



[MAIL THIS COUPON 


TO DAY 1 


1 ATLAS PRESS CO. 
t 1143 K. Pilclier St., KaIaiiiixoo, 

j 

1 With no obllitHtjon on iijy part pleufie 

1 cittnlog^. 

1 


1 

1 

Mich. 1 

PHiud your tiuvr 1 

i 

1 




1 Adiire^N 


1 

1 


' City. 


[ 


1 Rtalfl ...X..X.XXX .XXXX.XXX...XX.....X.. 


i 

1 
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nDEIdw old buiMinV- Mnk^ MW tonatrurtion mor? per- 
iiifiMnt ujiil uttrnctLVe. PLiui ie CoJorprete ia wiiterpreofed. 
It flues with auy uiiuoiiry aurfdce. It Ella aII crAcksH It 
ran bo appUed in any rhipknfMi un<i in 30 rolorSn Fully 
proven by ov^ir 12 yoara actual u»e under all (K>uditi[jnii auu 
every' clliuatp. 

OFFERS BIG EARNINGS 

Owiicn every wliere want to eiihmnoc prceonL 
volUBB. With thla maehlna you atn aupply 
tnU biK waJtinR mirhet with [wnnanont 
Coiurefetd at amailuKly )4»w ouhU Uperston 
reiKirt coat of 2 d and up par ai^. ft. and r¥lf 
up tu 7c. itomu have pjilrt for their equip- 
ment frOTQ nm faW lobe. Machlna oapaclty 
up to l.OOU aii. It. per hour. 

(fat the fact*!- t^ud for bonk?^ “Proven 
DLAlhcKi Oppurtuntry.'' Write todays It 
oners you eatra InewM. 

COLORCRETE INDUSTRIES, INC. 

$TO PlUwa Ah. KOUJiHPi IHIUII. 







fJnvention. 

Soaring Profits / 



COIN MONEY HAND OVEll PimT 
K miar blade abaypeoaf «ntErely naw In ptmalplo^ 
atropn and hones iHih al(lcn ul both Ldaca At ibu auuL- 
tizna — tba amiulnc u«<w hfAXIMAX. tlWea r<4l 
ahavlnir eomrurc. rilita btadr bbh lu hair. Ready lO 
I^ur probt Into hatubi ol iJrrt salnanrH avCrywhClr.-] 
EVttrtV MAN NEEDS ONEl Thla new kind Oi 
alBarp^'Orr prcVcMtfl eudad ovLT "fimthcr" pdiiea thil 
aerape anil acTMtcli. htAXlMAX la the only rharp^ 
maw tbat honte iTvd wllh both buck and 

forth and aidewaya nujvftncnt at wma Ume. T*ro- 
dueca perfect ahavlnB edffa. Ma^en Uetsf talHdra 
bel ter— 4ld bJad« neWk 

CASH [N NOWT Terrlt(»rf€K bowbcEllB aMdjrtled let 
thla bis money maher 100^ profit. Pcpulur low 
irrire. Write or wire for Mam-:Y-HACK OUAft- 
ANTliE oner. 

MAXI MAX, INC., DapL P, U1 8. Diarbem 8L, Chttipa 



^ujf Fubliahad 



BIG CATALOG OF 1937 P 



AailCI^KAhE — 

OWER TOOL 



— da«rib« Hi HEW 

AlbPorpiH tfH lindir 

Ikin'E. nj^lie tfar: niidlvkis 
4?r fTnntinr 3innl rmturd ^ 
4!in aniall Itu pra^iiluAl 
Huy tbia nrw 
Liiipnjy^Ml B-C that hilK 
dinp ||.|l 



innithe PrAdlcal 

'll ri d P*w It boyi 

ta'bllllR of Iwnd t-nciile ii«Lyv fur 11. U 

alPvk. Lkaie-pnowil ircL irbei:]'. 



TmI Grindir 

IJ-fn frtim 



Thi Flmit ttw 
Wfl'n lullt 



'Till laa-^rlwjr’^ 
HATViai !■ Ill a cLuaH l]y Ll- 
prlF. T Ilf. t ill r.ialilt' Iikij] L 

cah'r rvrr imiim. 1 ha l^'lbiFUK 
atirf'. llfbiud dill iiftw UtiT 
UP lia ifrimoi rQiulaal llpiiprwanif'Qk 

Get Your Copy of Tbit Bit FREE Citalot Howl 

nratTsbej^ iixid iilii-Lrutea tiLAiiy nlher lu-vi ltl37 Biiice^rruue 
Power TotjJs unci Hreessoriea,. lunv feat urea uiid uats. Sent 
FKKK to sbnpaT womiiirtirkenf aud niuuiuil nrta instruetortf. 

Boice-CRANC Co., DtpL 511, Toledo, Ohio 

VM . JDII1EHS . LlTM£t . mH - «HtKAE . UMtm - JtH-IMD UlS 



WIND CIURCER RADIO 

SAVE U P /o lisual Price 




WIND Op«nlu RIDfO 



IIS LIfiHTS 

FrOD FSEE WIN! POWEI 

A Uuht wind fumlihep eleetrtc Il|(hta 
and dty tTidto perfarmanra tor the 
enunfi^ hoinv. No *'R" '*C*’ l^tter- 

J\ fea, Civci pbfaaarw vt psanr-ftw. full 
,7, atrenifttv imdpo reHfutlnu that wiM 
'"V amaJta you— withuol power ISfWa, FdT- 
^ c9^ aa wait u AniHrfeim raaaptim. 

SENT ON 30 DATS’ TRIAL 

Writ* for iro day iKi^rU}( trial plan— 
alao ^t after of one I*1IWB te flrat 
uaey.-i|ealet In eo'ch locaJity.. Wo pay 
liberal cnpnmilaiona tu ena p«A<pn In 
each lealttv to own. operate pad take 

ordero. A I Ettia easy work hrbvj^ yodt 

own n.^[ci Ppirs and a wind enafTrw 
for only 17.00 adcHtlonil. ■pwalal 
Tapnporary Dffar — Iv ftrrt— write 
quick— a Ic pwt card will do. 
PARKICR-Hp«HDPV MPQ. CQ. 
fYioagtrt 'fa £'*faiiJiaANf JCdiu. 

N-7«1 . mt «PiInuW iUHi CHy, No . 

-GAS MOTQ.RS-, 

« >1 e ■ jv iTi!" ^ iMipi V Pn, tb' 

■Xt^/ 

^ 1 .T.T- ■ a*^a#a^iPt< e ilm kind l® wiijidl»w riw rua* 

I111.M Hfl« 1*^ " 

KMi 

up Id 
Ndv, U 
cnl|! 



TFie C.H.Q. Motor Is ai'Uuiii.y (mr 
UHp trukit poUi'erful maiiDTB ever ran,' 
atrnctaUT Kai broken retfOMle fur buouUti: 
perrornunrc-rBlen ■■u.iUo't piaaea up fa i u rc, 
winir opivail. Eiuy auiii. jiiat H IwlBi or 

Lhe WrlaC, Jind PfllMpl# 4i» AbC iif ■a»elnliJe 
lap uqy oppiy « fierowdt'Lver la nEDdBLi). 
(fleBdy nmiLljne — fu1ia 27 PTlLnUlirD. cm cnpipcw 
□f Cylinder and platen laEvpaU to wlin- 
In .DD03. KIL liwiudes pluH. col 
dO'i^r. Laiik. toniUon 'wlrci, ryUil. 
tter. biaLcni. cormaetlnC >™1. tfiTiei'. 
4i7in1i»iiiirt, *11 arr*w^. nuLf, tiolu. 

Btr. livery pun la rully pujjrhlnepS 
jiinii rvniplMfd. ho alt. vae, tiattEi'iDi 
nr ni'tapel ter In- 
'CliidttdL I* a at - 



R.50 




|4ld lor Dfily 

RBBcJj^'lD'Run G.Jl.q. Mo- 
tor cwnplete wlUi ptm- 
pc tier block IhEluUnl: eutirrly 

■omthted an atand. TeaUnl «pid rUN- Iwftae OlllpmBlli:— TvrronnmKW 
(rnarajiteoHl — J-5 Iknivcpowcr ill [KpUIJ UB 7 UiKP Sn fUr, «fl. 

nr tMUertriP InrtuiKd. rpfOUuild for akily fl^.no. KfPMl 3d litf 
IlMialratIM] itBLObii? IPpCIiiiUiiIJ InfrH'Frintlnpg iin vaa a4f>liaiHDrjeB,. 

D.H.Q. MD^EL AIITPLANT CD, 



NEW! 




IMPROVEDI 

DUAL RAY HEALTH LAMP 

TWO SCFARATC LAMPS JN OMf 
ULTRA VIOLET— INFRA RED RAY 

If'Hilth Kivinf. PrrVEnu Hirketp. 



CMhpMRM 

GivDE SUN-^TAN. VI tkmin MtkAaolaa 
■'Ui" Autoitmthi iialaly I'oarrul. Haadifr^ 
lloVnti AfT-DC nuFTPinl. Alau * ^ SSJL 
uperiiiieiiikl nutk. Fmo IhniailB. 

Btyff Mft. to, 





What You've Been Looking Forff! 
GROMHEAT-ELEOTRIC HOT WATER HEATER 

liL.^aaP hi4 rifipslkr. hupiw. laTne-^p* capup. 

Jiuil tdu( lull. Hi hr jwL .'1 «iid op^i. luia viler. 

UiiktVi,li<nP tie .Pq^rliu and a.iililiia', Uiaunuln-d 
4inn 

Happaiaalvan tpC Heiltf* — e Inf- pirir«- 

l>Jnip Icj. iW*v rlijiijd^l4 'Jralbf IT.Lmkji. 

c. BL CIWFAHr 1TH ■, HKHHUM Avbnik 

CHICAGO, lUJHOIl DEPT. PW It VKTONT •WD 



IilaY FLECTftIC football 




].!*« M.ibM inri. Oiuji, t«|. 

-r,.T^. .nd* nui. PimiblM. ahd. A pM- Pi^haJl 

■'“i.l'gii' a*!! "J *o!rp. I^papjias w 

bill.hr Qt4si V D U. wr h^i.r 

■mPu tsno wlIt W. *rr ill iMii 



TNE ELCCTfMCCAHE CO khf HtH.'KDRt . HASS, 



I 



Let ua reL^ommeTitl the beat bookn to ntudy 
on nnjr subject. Popiihir Alechiitiica Preaa 
Chien^o, [lliiiois. 



N,w, mndkffi FLCXtBLF-SHAFT SCREWDRIVER 



riaHllh , arPr ar#i.nd 



'QrHlIlff 
SCIIE 
tiir M*ti 



lVr4i|JuaM4«i Id enetri In awkward Harfa — .rlKHlIh . 

Jllir.L tie Ekdiu, rnlrtfrriiliif, .jU4Fl^iliilw , b^lfpiwf k|l|aUBrF. aiPlO'i n> ■ 

cLlnffr n-l— Jra yii-M nF bmlrwird HraHJa .em| elra.; ThniBiiiim-^P^ 
Buii-tippr ^irin*.; IrBiPrrrd aPrel biliHlr: Jlulrd bandli'i Inaflb 

r>T4-mil: R'^. tl.DO' POSTPAtO. Cal i ii m iipaUk 

PfadPicta Ca-iQiaa i , * DM* Draadwar, «bp ¥*rfc. ■*¥. 



H7iert wrilUtfj fa (idiiCfUscra /'ojmi?!!?- Jlccftmifca 
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25 PIECE ELECTRICAL EXPERIMENTAL KIT 



Q5\f!^'^Pocket Radio 



MAKC 700 TOVSnn Hoi„-. ./o. l< £ach! 



TVBIV scrap into MONRY 



Tfn' "IflJO” QtJitJud [tl ^ArTf H'fjU'KIV" wltEi ult l]]« nrlcltiril Ji[H:'clllciitlriTm 
UUd UllllJJ.' Ut‘W vUr- la dLiiW »n tile! iHrL-N'i. Tup liupk ia fituLckli' TTlmm an." 
MTiiHtraliHl — tlie* liLHti'Ut!tlp3L^ c4iAy luiu jiLm[»Lp. CUjMu^p alihi ir^iicrutnni LiiMj 
[ trii^clpiii A. CT. and 1). riiHiii'Tiitrtru uniL niatnni, K'ltli ViilEjtifr ifrnrci. J tn l,(MK) 
VkiiLs, rur jMiift-i'ir, Uphi, wpicUtuc. riitiiEt, BMurkri, pit*. pspM'ripntH* rir^r sintmt 

ItHtL? tu liiukp tlkiMP PTMln i niiktl.1 flijniift’fl- fT-Hi]prat» rs- ran T>p rlrLvpn h>' 

Wirul. W'pH-r. rmi-bplt, rJfl. jVIn-atly mnil undnrsed by tEkMu^nda. 

ft>r yimr chi[ijt Ujdkj'. E't(w ocilj* Si iKjflipuLil. 

AUTOPOWER, I SC, Dept. G 4^0 S. Hoyne Avc., Chicitgp 



H 

IN 



fUBMAXUNEr * CPCfTAOVEAr « CAUIfERlT 



iMQD|.t 

SHIPYARD 



BUILD IWU MODE 



AnUkC'CVlFt' tU'-rtlP kLCa f'jt* Rhtr>'i)i, AurLonL jtiri !ktncti;l-nj fii'L 

yiitch hki fmin JtD |]Ja[i4^t;r mndc’]. lioum:'. rEialtiilJf rpitl Fiwdvlv 



111(7 luuri 
UlLhH-LH'Inla,, flEllriKB, klif'I'IIh Dnrl 
PHTt^lp. I^Jirknf;' ntai4o[ YaE7tkta| 



Kkla fnr' H3 iltPL'k'pnt a1i|p 
mlnlJiiLiT7 ojkR'insfl, fcriccd 



l-HlJltK. 

Fur LITpc -irviQ wJIt wh«l ‘J IkC'ai.LLll'kLlly 1 1 1 1 1 «ti i)tPL( tiwlu 

’*Mra(p pF D’mikliia Sm|kb.”' 

BOUCHER (pppt. p>HiHti)h tae UirjyFtte «t.H N. r. 

//lJUcArpr tffStfQ ttttidr nr 

af .S^cfiFifc and CiJiUn', .Vdjv 

f Ixt iri Jamnar]/ Ixi, 

a real MICROMETER BARGAIH' 

C«aauliip 4 Airiprlcan nut<4Pr aJx f'Ivf'p mkrornttpr In virKrt IImTj 
Jcjillier I'pt'U. 'tij'M.-i-ial |iruv_. Uikly B 1 I.LfA. p fuirrlLi (in' rci;uljir |n'Lirc 



fj 'ik|.’tLttn 



ni lliD niHt of ikthci' pvla un Lho tiiarJH<t_ 
mlminwlcrsi ■ - firiJtrliDun TumsiikmiTT Fmr owuiraiTT Un 

UiLiiii'jLqil'ktkii Ilf ||J1 ItirFi., ti|i Ik >1 Inrlicji 

nul(>li.fP rmil Lnrtic^H liinJdc nifjpun'- 

mpnia. tjiiatia.nLeif J orrumlfr ciLiy li> iviwl 
□ml aidlkiisi- tiiiilt t4 itJtiw liurd Wi'Ur 
akpJ Kivi; naUKf^irt k>in. 

Fvpry iiifikiipnir. (»[>|j(t.' ri □ it;, c'ara!^''[; nnrt 
rPHlkir alklip IkrTcIn LhcPE iMT-nrato und 
|P.‘hil[ilplr iiilitFiijniL'LLTM. Til Ik |j( ymir 

iKH-iujiliv tfj uft PHP Pi H itni'tniiii F'rlre 
ir Tini QL'i nckw.. MikikfipEt jini|ui|ij nil ft' 
piiUkt pr (V m 1 1 tn Chi C.O.b. alilp^ 

navniAn Hini] deikoait erf (It.OO* 

l>ti£b if not totis/ietS 

MICRO PRODUCTS 



micrometers * IKDICATORS • 



btrJiaiTk MICH, 

precision tools 



n r 



Prke^ Ever Offefe<^ 



Fan(-|akr kidp^adpiil •! ahowp 

A quality t(rfi|. nci'iiraiety 
TTiade, iHpcicI (InAft nr Iiimici* 
cinlpr. If rill pnlJirply luitkrtPfl. 
Fntum eburJi lu !i tluya nail 
wr nILI rBhini] yuur lauiie].'. 

S Incli Chuck fMT 6 Inch 

JOHN L AimN^rlt iZ4 Suprrf^ SL, 



S 3 S 7 

4 INCH 

$487 

FdPipaki 

Chuck SS.tT 



THOMAS TRAILER AXLES 

\VtiJi.T SpiiliK S|3ri.;4Ul , , . IXFWfT C'e^pittf of 
tJruvliy ftlit* Urup trarbon KImjI {IbueLTi 
L'nrbrm kuhM Tub- 
lintr. NlkniniL! >;lc3ii*i 
Ht«>l ^4]iln[ll«, Id hi 
FORl>« * finiv, 

WtlKt^A. wittl Of H'lthimt rtariEe ffiT 
CatlUtitf bu ik^tpu dtlipr trudlpr part:!, 

THOMAS TRAILefl AKLC CO., Dejit. FM 11 
74 Ht %, CRAWFORO AVE. CHICAGO, ILL. 



tMTCTHIC 
■RAlUtfe 
AyaiUBLE 



tltrid lue for 



Plpll [ipyH at blh' fibilLtai. Get thlB raiupletp uutELl. YmJ cull biakp^ 
illfftTcrki. pliQjrartphs tluitbuindtt iif timed in mciulilPil [rvotal. llirtiHlra 
fur nklHirllk! kErd lull ruIiUif eqUL|]b]t!l]L. Trilk: lactD- 

trlrally iipenkteO, 93.UO. ijcnd numey bnlcr, ei tiuirik uLjuLeic of li. ». 

Aibtirik. Wjk| W-.1 r'H'»L-.y-.. U. Id M’lnl.iiiP 
CliiJiPutk. EXTRA MOUUkaEiiT 3 tkrair Eziem 
PL asn I hrLiHj.^ iirlifF wildl.'M, Tpnr^'n. hk>lle- 
hlkiiii^, aainhiii, ei4k Hufpfp dajrP iti.OQii. 
riiiik« ■■! I Ha OJIMFapt Ckirarlpri. 

FDFF 3 P'o iu.umt«atto 

■ nfC FDLDEItft OH C 4 STJHS 

RAPAPORT CROS., 701 WEST OHIO STREET, CHICAGO 



Boys! Men! 



Got This 
Wonderful 



GIFT! 



Opera I tvi I h n U t tuhe>ar haHeribdi 



liUlDF IIP detcclorp exUnslon 

IflllL Ur phonOi electric weliler, raitio 
code $«t, electro -plating, sfo furnacB, circuit 
tester, 110 - voU rectlfief, 110 -volt motor, hun> 
dreds of fiaealnating axperlmentt. 



1’(>>;ST1! rt"i' arc lu^M JijHtfi-rr 
ruiLgu, BtiiTGt btirviei! ]i]j-ill> (liKtuu 
on private (iouvtjrsLltim]d>, 
ull.ru vluluL (»un laik) Luikltii tuyn, 
luLikti rt'uT sluvi?, uln. Thrill- 

iupt and inTiu’uijiinnl rxiiiTlniFiiEa. 



U%M>':^k riiiiu hmnr llrlit (iicrfrul. Wklil 
iL'in irf Irfkfci- Mell niFtuI Alatii 

ktij Ufhi. U‘*lU. laBur), PTU fipvmn, 
Droxnilii k'n-Lkli cuyi. C'.iiikLili al pru 
LkiJikr, pMud. «pr1piK^ jdtrer cdiIk 
K ind, pliiv; aPtCIJU. 

boiiAut fnn. (Lift ptinq 48 



Technicians Tool Kit 



trlFkl fcir ndin o» (■L-^Erbal -hi ■ 
[trrJiiiF^ntcT. CuppIaIp iij' E In. 
■iirsiviirJvRr, kind rnlipzj'F. ■U-' 
■l>^ llbrLflrJpp'H liM.nLnh, Ik li - 
nlilikll* «k-k,qi Tf^p]| 

HI, a jir. zliip n'.iM> lalik r>L O-d 3 
PUlR 1i-W LJ.IH- Jl«|iJlT. 

In ucxi: riuki. HFKI4L 

Llkilirini H.Tl. 



Ordcft ihipAcd $Ame 



ef Parta S16.5D 

rve>|ybd,Drvly 



>3 



SALVAGE COMPANY 

Llntfllp, Nvbr* 



£5 Pieces (genuine 



Apps^atus 



iSity Dite^et from tho M^rtufocttirer 

MICROSCOPES CHEMICAL SETS 
LABORATORY APPARATUS 
CHEMICALS 

Sand Ip cun If pofliDC iff Lir|b Cpmptalf Supply GatalqO^ 

STANDARO SCIENCE SUPPLY COMPANY 
2340 WalumiM Ave. CfiinafD, III. 










]6L>A 
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JJ5P1PWW» 



R ^ Price 



m>w Only 



1 



AFTER 

10 Day 

FREE Trial 



full^ 



No Money Down 



Fulfill vi!l> the KT8aL(wt bitrRiiLu uvur A ncnulmi'' 

luU Hiiul SKlQ.iHl iiFHcc mtiUE!l UnilcrwuiHl Ko. £ diiIf 

ot ntt np-lP-dale linprovij' 

mcnlA indiiiJIiiii MlitTiilaetl 4-ruw hovIkiKRl^ hucJuuiifir, 
jultumnllc ribbon toveriH}, nhlFtlack Ipy^ :!w]clar KDbon, 
eld. Thi' twrfi.ti aJl purptifip ^tipwrUtT, tP- 

bnllt tUicl FULLY QUARANTGLIU. 

LbmM Terma — 10 C«nli m Diy 

Mone]f^Back Gutraalee 

apno eou|M}n fnr in daF Triil 
— R you tu kffp u mu 

only «:MH> u mObtA uni 1 1 
S^si.lPU Htunn prieej U paid, 
iJmItHi pffi'r — Mt at ottM, 



Lvam T*u<h Tjpt'i^rilmi 

Cunifflclc iHiimRi !^luilV'|i 
C!AtrrM> Ilf tho t^BinULLK 
Van TV|*^. 

wrIlLiiir :«}'Jiu^m —r fully 
1 1 L UB Lr B tril , 

IVJirriLsI. AiVqb duriuj' 
UUki Mircf’.' 



iNTinHATIONAL TTTFttWniTan EHCKAHaiE,, 

2J1 IWEBt Monme |l],4 Pvptr EMti 

N*im! Uiialvr-^MqJ Ktfr 3 nP. O. D.-. ChtcnlfDl bI <mc4 b>r 
lU-dnv^'' Irknl, If I dlii noL iwt-TDrlly nfilTaCIpd J ran ti> 
lurh II iTlii|rn:a>i rollra'lL Jr 1 bivp ii J wLU may a 

ixiiMitlt unut I iiBi'tr paid 34LMJO {b.M'in prlnj In mlL 



Namr . . 

AddiTk^ 



rnwn 4 4 4, 



Ap*. . 



fCotiliDlled Erdjfi paie tS4A I 

^ service station and calmly fill his fuel 
tank with water from a hose. Then, to the 
amazement of the attendant, he would 
drop a couple of pills into the tank and 
drive off, his engine running as well as 
ever. Naturally, after this happened a few 
times, the attendant would give almost 
anything for some of the pellets. The mo- 
torist would explain that ordinarily he 
didn't sell any pills but finally w'ould part 
with several packages he had in the car, 
getting $15 or $20 for enough to "convert 
500 gallons of water*' ^ That was the last 
the service -station man ever saw of his 
money or the motorist. The answer, of 
course, was that the motorist had a hidden 
fuel tank and the rear tank into which he 
poured the water was Just a dummy. 

“Motors Overhauled, Fifty Cents per 
Cylinder/’ is another bait on which many 
drivers bite. The adv^ertlsements usually 
state lost compression is restored, rings 
are freed, valves reseated, and other ben- 
efits are performed by capsules or paste 
placed in the combustion chambers. The 
capsules general I 3 '' contain some form of 
mica and wax that builds up on the walls 




q^P 0[!U 

•OR ufb! > 




Om, i^nT slAT IM, MQS JOrJES? 
TWEM WILL VOU GIVE HIM ^ 
THESE? T€U_ HIM j*V£ 

THIS WSECkfS / 

f»ikiples - AH'-rwA-rs p' 

A riAtT*., - 



MS SOU., STEve - l'U_ 

. 3 ^ TELL NAT ALL>O 0 SAID- 
AND i'll MAJKt SUEff 
■j ME EA 15 ThE^E VEA 5 T 
n CAKES QEGULAQLV 4 
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of the cylinders. The benefits are ex- 
tremely temporary, experts explain. What 
reaUy impresses the motorist is the im- 
proved performance that comes from the 
good tune-up that is given as part of the 
installation service. Better biiHinoss bu- 
reaus say the pellets are sometimes used 
as “come on” inducements to attract driv- 
ers into a garage. Then strong efforts are 
made to sell them new coils or other ex- 
pensive ignition parts so “the compound 
will have a fair chance to help the motor." 






Human Eye’s Sensitivity Co Eight 
Increases with Darkness 



Human eyes are ten thousand times 
more sensiti ve to light in darkness than in 
daylight. Dr. Lorrin A. Riggs of Clark 
University f -ihat^ -when' a frog lias 
b©<tEL_kftpt -in* total darkness several hours 
its eye is a thousand times more sensitive, 
judged by the vastly increased electric 
currents generated in the eye nerv^es by a 
flash of light. By the same metliod of 
measuring currents, he found the human 
eye adapts itself much more speedily to 
darkness and U 10,000 times as sensitive. 



6ET PUNS NOW FOR THINGS 



YOUiL MAKE This Winter 







“ThiflgJ To Make In 
Year Home Work- 
mcludei 16 
ivpATtte and c<im-> 
piece plans for mrercstin£ shop 
projectf, Lilts necessary toots 
and stock. Easy to follow* 






**Scaaley Tool 
Guide*' — a big 
I Z -page book 

coq caJn in g scores 
of iliuBti'atianS, 

II gives clear, concise informa- 
tion on tbe proper use andcareof 

tools and Kow in sharpen iheiti cnrreccly. Full val- 
uable inio-rmaci'on for every home w orkiihop owner. 



The imall cast of these books is Hothing roifl^ored' 
to the host of useftti facts they give yon. Send 
sfmnps or coijt for eric 0*" both of them to-Jaye 



STANLEY TOOLS 

105 Elm Street, New BritniR, Conn. 



A 

BAD CASE 
OFPIMPLESI 
MAUDE NAT 
HATE 1000 
PLACES 
REAOST^ 




A n)Ce clw'Bby Guy you ape, 

■*^K>VT'S T>t£ lOE-A — 

AULTD YOunSSLP 
THIS V/AV? FCAw'3 P^?ETTy 
PEEVED AT -you PCG TuUSMikIS 



AW QUIT YELPlt^io. 
&T^ve -fD aSO FA^T 
EM3UJ&H IF OAuy r 
didm't have This 
FACE FULL OP 



. DOWNi 

//J^- 



w.^ sKlV.TE r<MlCXIES ’ BUT GOSH 
JlLOQt LAWFUL -I 



1 . ' V 

Sa¥,PBan - I^VE FOUUD 0UT“^/ POOO <tD-HE > 
V„ViV KiAT'S a-CTLkjiS so QuEEuJ OLSSHT TO EAT 
AN,* 'STiCJiS- t^ 04 E SO KVJCU-,'- Fi,E'lSCMhrfAMisl% 

SEEMS he's all woat^eo; veast-it^ simplv 
UP 0^5 THOSE HCl^ieS J mAOVEUOUC. 

I 1 — d hOWIT gets dip 

Of PJMPLES’STEVE^ 
VVHv PON T TOU 
TELL HIM AftCyT 
T ? 





If^l Ailulc^Nc^vnt Pini|tlv9i iiiuk« 
I'Ot^ ini»nii mil on flood times 



I'HiyH ciiekI ftirli; are 
]>inipJ['H afUT till' 
Lii I EiU'jiCt.'iiie*' — friY in 

l.i Lit cr>, I'Virii lunFKLT. 
tlii'rti" years, impirr- 
tam irlaculfi de^eloTi ninl llnal 
tTchi ih taki>s iilairn. fDlsLiirb- 
Hii'cni* Lti I he Iwnly. 'rhe 
skill KeiiovLTSi'nsiLivii. 



puisons ill the b](Hxj irrituto 
ibloi iHuiKiLive tikiu. PLuiptes 

aiijh^url 

Fleb4chnijwm'','t Yeaal clenrEi 
rlu'SE‘ skill irritant# oin of tlio 
IiIckhI^ 1'lten, pimpJes mu>! l?al 
S caki's tlnlly — nmt }i4*Tfire 
iTU'alfl— jilam, or Eti ft liMl« 
ivYitfT, tintll skin clears. 



by M'lrarinf] Mkfn Iri'iLlintS 
Dttl of llko hlnod. 



ColiVHiflil,, lUICs Scandat-d HcjumIm lrii^pufAt*d 
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MOTOIt ORIVE 

L IF DESIRED^ 



How t* 

f (h* tuH*' 









Na^ 41i^y.\ 1H N^^niiLit liy 3' hop Hi'neh Litilie with Hiirixniim] 

Drive. lj[ Ir.f. tti:veT^iiitc Moti>r. Switch tvird IkU lemioFV miiilmhart 4UI ihowit 

A PRECISION LATHE 

'flu? Ncw^-^lcMjh li^^nrkHbi^p l^lhe U a PrfH^idion 
Lnlhf wi[fi Twin (irar rrvene to Jtrhi^cniwv 
Ball Thrktit Br^nnc rm Icmititiiiillni] 

pi«i!w ftwtl U? ciirriti)Cf!. iiJrfjaliin lend nertw fiir 
ciilting: irtew tbtinuLiH and lenra iif uthrr iui- 
pDFtuni E(i'M^9imnciHlcil fur the fimwi 

work in tfie plsihl, hinI Ir^il mom, ITiiid 
by all iinpummt imlustrids, Tfc cuuittin or 
wrLk- fur enmii^rte tli’L-uln^ free putpaid. 



S OTHER SIZES 

S SWING 



OrflwrwFitinli 



In ail tltd 

Isnsthc 

$87 to 
$1200- 



BP 10 HoJlhtn* 



Mati* 



HO tv 
m RLiM X 
JlATtli. 



N Ui. I H j! -C I li' s( *i' iJiJiE'k (.lunme 
(tear LiHlernmlh l^rlt Mot^r 
Driven Ijtthift <oni[4*!le whh 
iLphluLW inuUirK rvvi'nilU swilch 
L'nlELtdete iM ihumi, > v ^ e 
wrkttht HOO ptiuwll A 3 



South Btnd Lilhe Wont, 

9 IQ E, Mlditon Sl„ Sciuill Bend, Ind. 

Bend the bdluwitmr _ 

r j S' 11, I nir □ s'o* 2 KPr _i SV :i l*f' 

eiXo. 4 G No, 5 t»r 1 N'n. ii l»t 

□ Nfi. 7 irie G ?io. S jflf = So. w tth 

n Su. 10 jtiff NolIWoi' 

□ NrulSJSr 

[J Work^ktip rutfl.l''^ h'li Fnfl 

□ (.S(if?tttl ('atiNitt N'ik !Jii Free 

Kumit 



f Hty . 



SOUTH BEND^.«>;4;u^LkTHES 



WUH^VCCl WV H^tnJLAR MKcMAMICS CMkCAQO. U-L., VJ,. S . A. 






AS THOUSANDS 
ARE D0IN6 
WITH THIS OIL 









TART NOW to save with MobiloiL It 
cuts oil costs ^ reduces repair billSi 
This is because Mobilcil is dean, purep 
tough — made by Socony-Vacuum's famous 
Clearosol Process. 

Motorists everywhere are proving the 
economy of MobiloiL They report savings 



as high as 50% in oil alone — ^fewer repairs 
“greatly improved engine performance. 

Begin saving today with MobiloiL Drive 
in where you see the familiar Mohiloil 
sign or the famous Sign of the Flying Red 
Horse. Fill up With MobiloiL 
Socony-Vacuum Oil Company, Inc, 





See the 1936 MobiloO chart 
for correct grade for your car 










Blockia^ backs and interference - 
Fifty thousand wild adherents - 
Tackle thrusts and headlong clashes 
Two yard bucks and dizzy dashes, 
Head and shoulder, heart and soul. 
Till you fall across the goal . 



© Liggett tk . M^ ers Tobacco Co 



